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TELPHERAGE. 


Upon the minds of those who were fortunate enough 
to be present at the opening of the Glynde Telpher 
line the conviction must have forced itself that a very 
important development of electrical science had been 
carried beyond the boundaries of experimental research 
and into the field of practical and commercial opera- 
tion. If we are not mistaken, the late Professor 
Fleeming Jenkin looked upon this system of tel- 
pherage, the conception of which was due to him, as 
one of the greatest accomplishments of a life which 
had been most prolific in discoveries tending to the 
advancement of science and civilisation. Although, 
unfortunately, taken away in the prime of his accom- 
plished manhood, and just when success was ready to 
crown his last efforts, his great scheme has been ad- 
mirably carried to a practical issue by his colleagues, 
in the development of telpherage, Professors Ayrton 
and Perry, who are to be warmly congratulated upon the 
result of their combined skill and perseverance in the 
face of vexatious delays and unforseen obstacles. 

Not a few of those who were witnesses of last 
Saturday’s operations might be inclined to say 
that an ordinary railroad or permanent way might 
just as readily have been laid down and _ heavier 
loads carried; in fact such remarks were made. 
This is doubtless true from the point of view of 
difficulty of construction, for the ground over which 
the telpherage line passes at Glynde is level, or there- 
abouts, the only obstacle to bridge over being a small 
stream ; but then, the ground along which the railroad 
went would have had to be bought, instead of only 
way leave for posts having had to be obtained. Natur- 
ally, had the ground been broken up and impassable 
for any ordinary mode of traffic the successful operations 
on the telpher line would have had, in the non-scientific 
mind, a still heightened value. As it was, gradients 
and curves, really unnecessary at Glynde, were pur- 
posely made to more fully bring out the capabilities of 
the system. 

Even in such localities as that to which we refer, 
where permanent ways could readily be constructed, it 
must not be forgotten that the first cost of such an 
undertaking would be enormous as compared with an 
overhead line of suspended steel rods, and, as a final 
argument to the cynical, it should be remembered that 
the system is intended only to compete with horse and 
cart conveyance. 

The electrical transmission of power is now in such 
an advanced state of development that its introduction 
on a large scale is purely a question of finding people 
ready to employ it in places where its utility is 
unquestionable. 


In one of its aspects it is a fait accompli in every 
sense, and the first practical telpher line erected in 
England is now regularly used in what we trust will 
turn out a commercially successful operation. 

The Directors of the Sussex Cement Company 
deserve every credit for so readily perceiving the 
advantages of the telepher system, and they are also 
entitled to the commendations of the electrical pro- 
fession for their courage in being the first to prac- 
tically demonstrate that the new invention is no mere 
scientific plaything. 

We shall look forward with much interest to the 
further development of the late Professor Jenkin’s pet 
scheme, and, in the meanwhile, we congratulate the 
Telpherage Company and its energetic staff on the 
successful accomplishment of their arduous labours. 

From the time of the experimental demonstration of 
the system at Weston we have followed the working 
out of the details which, though perhaps insignificant 
individually, are so necessary in forming a complete 
installation, and we feel convinced that there is a great 
field for the operations of the Telpherage Company 
in foreign climes, if not one of so large a nature in 
England. 


GAS ENGINE PATENTS. 


It is not often that the pretensions of a patentee 
receive such a crushing reverse as that sustained by 
the representatives of Mr. Otto in the case recently 
tried in the French courts, wherein it was sought 
to restrain Messrs. Mignon and Rouart from manu- 
facturing or selling the Lenoir gas engine, which was 
claimed to be an infringement of the Otto patents, 
held in France by the Compagnie Frangaise des 
Moteurs 4 Gaz. According to the decision of the 
court, every detail essential to the working of the 
Otto engine either has been anticipated, is not patent- 
able, or is not present in the engine of Lenoir, 
Bischopp preceded Otto in retaining a part of the 
combustion products in the cylinder, for purposes 
specified ; Hugon and others adopted, before him, the 
principle of igniting the gaseous mixture, by the aid of 
the slide, at the orifice of entry into the cylinder ; 
Beau de Rochas, Desgrand, Boulton, and Reithmann 
in various countries, during periods extending as far 
back as 1862, effected the operations comprised in what 
is termed the cycle of the machine, the aspiration of 
the gaseous mixture, its compression and combustion, 
and the partial expulsion of the combustion products, 
in two revolutions of the crank ; and in regard to the 
combination of the cylinder, piston, crank, slide, &c., 
it was public property long before Otto’s patent was 
taken out, as also was every arrangement of the sepa- 
rate organs claimed to be new and special. In fact, the 
Otto engine was left with not a leg of its own to stand 
upon, and it can no longer hope to keep the manufac- 
ture of any other maker out of the field of competition, 
as far as France is concerned, by the fear of an action 
for infringement. 
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When one set of patents, in powerful hands, is sup- 
posed to cover extensive grounds, it is rarely the case 
that much progress is observable in connection with 
the particular subject of those patents ; but when some 
person, more hardy than others, risks the expenses and 
the uncertainties of the law courts, and succeeds in 
proving that claims are made which cannot be substan- 
tiated, a stimulus is given to invention and improve- 
ment, the effects of which are soon evidenced by 
increased competition. By competition alone can per- 
fection, or the nearest attainable point to perfection, be 
reached ; and now that the fear of pains and penalties 
is dismissed, we may reasonably expect to see our 
neighbours across the channel making rapid strides 
in the industry of gas-engine manufacture. It remains 
to be seen whether the result of the action in France 
will encourage English makers to ignore the pretentious 
claims of the Otto patents, and make use of the 
parts and combinations shown in France to be public 
property, not only there, but in this and other countries, 


THE RELATION OF TEMPORARY AND 
PERMANENT MAGNETISMS.* 


JAMIN found the following laws :—1. The amount of 
the vanishing magnetism produced by a current is 
independent of the amount of permanent magnetism 
already present. 

2. The decrease of the permanent magnetism of a 
bar by a current of the strength — 7 is independent of 
the amount of magnetism already present, and is double 
the permanent magnetism which the current + 7 will 
produce in the neutral bar. 

Wiedemann and Chowolson obtained different re- 
sults. On account of this dispute, and at the suggestion 
of Prof. Weidemann of Leipsic, Germany, the follow- 
ing investigation was undertaken. The work was 
finished in 1879, but the results have never been 
published. 

At 62°5 cm. east of a mirror galvanometer was 
placed a coil of wire 24 cm. long and 7 cm. in external 
and 2°8 cm. in internal diameter. Between the coil 
and the galvanometer was placed the compensator, a 
ring of wire through which the current could be sent 
in either direction. A current reverser, a rheostat, a 
telescope and scale, the last 190 cm. from the galva- 
nometer mirror, completed the apparatus. <A battery 
of two to six large Bunsen cells was used. The 
distance of the circle of wire and the coil were so 
arranged that when the current passed through both in 
opposite directions, there was no deflection of the 
galvanometer needle. From the circle a flat loop of 
wire of the same resistance as the circle extended 
toward the coil. When the current passed through the 
loop and coil, the latter alone acted on the galva- 
nometer. 

The method of procedure was as follows :—A current 
was sent through the coil and loop and its intensity, 7, 
measured by the deflection of the galvanometer. The 
current was then passed through coil and circle to see if 
the adjustment for no deflection was all right. The 
circuit was then opened and there was placed in the 
coil a knitting needle, 19—20 cm. long, that had been 
heated red hot and allowed to cool in order to remove 
all trace of magnetism. On again closing the circuit, 
the total magnetism of the bar was read off on the scale, 
and, after the interruption of the current, the perma- 
nent magnetism was determined in the same way. 
The difference between these readings gave the vanish- 
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ing magnetism. The same process was repeated with 
weaker, stronger, or reversed currents, as desired ; the 
strength of the current being regulated by means of 
the rheostat and by changing the number of cells in 
the battery. 

To test Jamin’s first law the bar was magnetised by 
a current, 7, then by a stronger current, 7’, and finally, 
again magnetised by the current, 7. The method was 
carried by a series of steps from very weak currents to 
currents so strong that the wires of the rheostat were 
heated red hot. 

In the following.table ¢ and 7’ are the galvanometer 
deflections caused by the uncompensated coil without 
the bar, P.M. is the deflection caused by the permanent 
magnetism after opening the circuit, and V.M. is the 
vanishing magnetism, that is, the difference between 
the total magnetism while the current is acting and the 
permanent magnetism. L., II., IIl., IV. and V. are 
the different bars used. 


35:0 11°4 4°6 
100°0 31 G5 
178°0 50°0 2°7 56 


V.M. for 
i= 497 — 1 


300°0 91 
‘shal V.M. for V.M. for for 
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| 45°9—46°6 6:2 13°6 19°4 

255°8 | 48:9—49°0 12°2 18°3 

IV 317°9 | 49°9—50°0 58 11:3 17°6 
370°0 | 50°3—50°6 52 17°7 

|| 487-0 | 5-4 11:8 172 
182°9 | 545—54°7 59 | 13°8 21°7 

247°5 | 56°3—56°6 59 21:2 

V. 286°5 | 57°2—57°4 59 13:0 

330°9 | 57°7—57°8 | 12°9 20°4 

378°7 | 57°5—58'1 63 20°7 


Four other series gave similar results. According to 
Jamin’s first law, the numbers for each bar in each of 
the V.M. columns should be equal. In I. and II., and 
for the first three numbers of III. this is not the case, 
but in all the others it is true within the limits of in- 
strumental error. The P.M. column shows the reason 
for this difference. Jamin’s law holds true only when 
the bar is nearly saturated with magnetism. 

Wiedemann’s results (“ Wiedemann’s Electricitit,” 
Vol. III., p. 448) show that his bars were not thus far 
magnetised, and the different results he obtained were 
undoubtedly due to this cause. 

In testing Jamin’s second law, the bar was first mag- 
metised by a current + 7, then by a stronger current 
+ i, and finally by —7,, equal to + ¢ in intensity. 
The permanent and vanishing magnetisms were deter- 
mined each time. The results are given in the follow- 
ing table, in which the letters have the same meanings 
as in the previous tables. 

According to Jamin’s second law, the results in the 
same column in the last two horizontal rows should 
be equal. This is approximately true when the de- 
magnetising current is 100 or above, as in numbers 13 
to 16 inclusive, but the agreement becomes rapidly less 
as weaker demagnetising currents are used. Series 3 
to 9 inclusive were made successively with a single 
bar, and show that the degree of magnetic saturation 
does not have any effect. 

All the other series were made with separate bara 
which had been demagnetised by heating. 
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The results further confirm a law found by Wiede- 
mann (“ Wiedemann’s Electricity,” Vol. III., pp. 420 
and 499). In series (3) the residual permanent mag- 
netism was positive, while the vanishing magnetism 
was negative and sufficiently strong to completely mask 
the permanent magnetism. 

In series 6 to 9 inclusive an increase of 150 in the 
magnetising current only changes the permanent mag- 
netism 2°2, while it increases the vanishing magnetism 
by 9:2. The amount of change for each increase of 50 
in the magnetising current being nearly the same. 

Series 12 to 14 inclusive show that a current } of the 
magnetising current is sufficient to demagnetise a bar. 

The agreement of V.M., and V.M.,; gives the following 
new law :—The amount of the vanishing magnetism 
produced by a reverse current is independent of the 
amount of permanent magnetism already present, and 
is equal in amount, but reversed in sign to that pro- 
duced by a positive current of the same strength. 
There is in no case a variation from the law of as much 
as two scale divisions, but the nearer the bar is to 
being saturated the more exact is the agreement. This 
is really an extension of Jamin’s first law to reverse 


currents, 
H. W. Eaton. 
Louisville, Ky. 


DYNAMO ARMATURES. 


THE ring armatures employed in modern dynamo ma- 
chines are classed as of the Gramme or Pacinotti type, 
accordingly as the iron cores upon which the coils are 
wound present to the polar surfaces a smooth exterior 
or an irregular exterior, formed by tooth-like projec- 
tions on the iron ring. Several experiments have been 
made for the purpose of comparing the relative merits 
of armatures constructed with and without projecting 
teeth ; but the experiments hitherto made can scarcely 
be considered satisfactory or conclusive, inasmuch as 
the relative performances of the two types of armature 
have been determined only under a very limited 
variety of conditions. In expressing the advantage or 
disadvantage which attends the employment of any 
particular type of armature, it is also necessary to con- 
sider the effect of detrimental reactions, and in our 
comparisons of different armatures, these reactions 
should be in all the examples reduced to the same 
value. In the early part of the year the writer had an 
opportunity of making tests more complete than those 
hitherto described of the performance of ring arma- 
tures with and without exterior projections, and the 
results then obtained, combined with some previous 
results, form the basis of the present article. 

The Pacinotti ring, in a modified and improved form, 
is employed in the construction of the Phenix 
dynamo; the armature consisting of a number of 
toothed discs of charcoal iron (fig. 1), firmly bolted 
together, and having between each plate a sheet of 
thin insulating material. For the purpose of experi- 
ment, two armatures were constructed of the Phoenix 
and Gramme type, respectively ; the former having the 


projecting teeth, and the latter presenting to the polar 
surfaces a smooth exterior, but both being built up of 
plates bolted together and separated from each other, 
as in the Phenix machines. These two armatures 
were run at the same speed in the same field-magnets ; 


the latter being separately excited by another machine. 
Fig. 3 shows the field-magnets employed. The cores 
are of wrought iron, six inches square, firmly secured 
to cast iron brackets, and having cast iron pole pieces 


Fig. 3. 


screwed to the centre of each bar. These magnets (of 
a type now abandoned in favour of those shown in fig. 
4, where the useless pole-piece is abolished) had wound 
on each of the four limbs 1,204 turns of wire, the four 
limbs being all connected in series whilst the two 
armatures were being tried. The dimensions of the 
armatures were as follows :— 


PHENIX ARMATURE, 


Outside diameter over projections... 13°375 inches. 
Diameter to bottom of ditto 
Number of projections on oe 18 
Width of projections 1:25 inch. 
Clearance between projections and 

Length of armature ... inches. 
Number of convolutions ... 
Number of sections ... 
Diameter of wire 
Weight of core 


inch. 
1075 Ibs. 
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GRAMME ARMATURE. 
Outside diameter of core... 12:25 inches. 


Distances between core and magnet 

Length of armature ... 980 inches. 
Number of convolutions ... 216 
Number of sections ... oes an 36 
Diameter of wire... °203 inch. 
Weight of core 105 Ibs. 


Both these armatures had practically the same 
amount of iron in their cores, the difference being 
only 2} lbs. Each had the same number of convolu- 
tions wound in the same number of sections with wire 
of similar gauge. In the Phoenix armature two sections 


Fia. 4. 


were wound in each slot, the wires being four wide by 
three deep ; in the Gramme armature (fig. 2) the wires 
were two deep, about two-thirds of the exterior surface 
of the armature being covered with wire. In the 
former case, one-half of the exterior surface of the 
finished armature was formed by the projecting teeth. 

The curves (fig. 5) show graphically the results 
obtained from running the two armatures at the same 
speed with different exciting currents flowing round 
the field-magnets. No current was allowed to flow 
through the armature, and no lead was given to the 
brushes ; the exciting current in amp res is represented 
by absciss, and the electromotive force in volts by 
ordinates, Ata uniform speed of 800 revolutions per 
minute, curve I. shows the results given by the Phoenix 
armature, and curve II. those given by the Gramme 
armature, the readings from which the curves are 
plotted being as follow :— 


Speed 800 Revs. 

PuHenix ARMATURE. GRAMME ARMATURE. 
Exciting E.M.F. Exciting 

0 30 10:0 
6 12:0 
6 25°0 1-2 19°0 
29°6 1:75 26-0 

11 40°0 340 
18 2°95 40°0 
26 3°7 47-0 
36 40 
44 80°0 49 
50 82:0 56 
58 840 
840? 73 740 
70 8-4 80:0 


It will be observed that the E.M.F. generated by the 
toothed armature greatly exceeds that generated by the 
smooth armature for low degrees of excitation. This 
simply means that on account of the lower resistance 
of the magnetic circuit in the case of the Phcenix 
armature, a greater number of lines of force are in- 
duced by a given number of ampere-turns excitement. 

Most of the improvements recently effected in 
dynamos have been directed towards increasing the 
masses of iron in the field-magnets and armature, and 
have resulted from a recognition of the fact that the 
electro-magnets along with the armature ought to be 
considered as completing in combination a magnetic 
cireuit. The number of lines of force induced by a 


given amount of excitement does not depend merely 
on the mass of iron in the magnets but on the perme- 
ability of the magnets, armature, air space and copper 
conductor which, combined, make up the path which 
lines of force take in the machine. Some of the arma- 
tures of the earlier dynamos were lamentably deficient 
in iron, the cores in many instances being able to take 
up only a fraction of the lines of force passing between 
the poles. By merely increasing the thickness of the 
armature core the author has been able to get double 
the number of lines of force through the armature. 
The implication is not that double the number of lines 
passed through the machine, but the experiment shows 
that while some new lines may have been created, the 
armature, owing to its increased mass, was able to 
absorb a very much larger proportion of the total lines 
of force than formerly. In the imperfect machines 
referred to, the saturation of the armature core deter- 
mined the useful limit of saturation for the whole 
machine ; increasing these cores increased the satu- 
ration limit, and hence the output was greatly in- 
creased, 
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AMPERES 
Fig. 5. 


Having recognised that the resistance of the magnetic 
circuit ought to be as low as possible, we must endeavour 
to realise this condition by putting plenty of iron in the 
field-magnets, by keeping the cross section of the arma- 
ture core as nearly equal to the cross section of the field- 
magnets as convenient, by making the polar surfaces as 
large as possible, and by decreasing the distance between 
the polar surfaces and the armature core. The function 
of the projections is to decrease the resistance of the 
magnetic circuit, and the condition of low resistance is, 
in this case, realised by bringing a portion of the arma- 
ture core in close proximity to the poles. 

If the permeability of the magnetic circuit were 
constant for all values of excitation the strengths of the 
fields produced respectively in the two magnetic cir- 
cuits would be represented by two straight lines having 
a fixed angle of inclination to each other, and the same 
relative values would be maintained for all degrees of 
excitation. This, however, is not so, for the permea- 
bility gets less and less as the field gets stronger, After 
a certain limit has been reached an additional excite- 
ment does not produce a proportionally stronger field, 
the value of the exciting current in strengthening the 
magnets get less, and a point is soon reached where 
apparently an increase of current fails to add to the 
strength of the field. In the curves, fig. 5, it is shown 
that the strength of field in the case of the smooth 
armature is eventually brought up to nearly the same 
strength as in the armature with projections, but in 
the former case the ampére-turns required to fairly 
saturate the magnets are about twice as many as in the 


PSR 


| 
| 
| | 
Sp 
1. 
| he 
ste 
0" 
Hi: 
ha 
jor 
Pr 
Ay 
ilh 
RE 
Ma 
tha 
por 
as 
ger 
neer 


OCTOBER 24, 1885.] 


THE TELEGRAPHIC JOURNAL AND 
349 


» ELECTRICAL REVIEW. 


latter. In the case of the smooth armature the field 
must be purchased either by an increased expenditure 
of energy and consequent diminution of efficiency, or 
by an increased weight of copper on the magnets. With 
the projecting teeth on the armature the magnets are 
saturated with a much smaller current and for a given 
amount of excitement a much stronger field is ob- 
tained. 

Some experiments have been made by Mr. Jones * 
to determine the effect due to laying on a smooth 
armature U-shaped pieces made of iron wire (fig. 6), 


PIECES OF IRON 


these being placed all round the surface of the core, 
close to each other, and the coils wound in the grooves 
thus formed. Such an armature could not prove so 
efficient as one in which the projections were continua- 
tions of the interior core, but Mr. Jones is said to have 
found the advantage from this construction inappre- 
ciable. Continuing the experiments above described, 
I found a very decided advantage in placing pieces of 
iron between the coils on the smooth armature as shown 
in fig. 7, this being somewhat analogous to Mr. Jones’s 
armature. When these pieces were lashed on and the 
armature run under conditions similar to those already 
described, the results obtained occupied a position be- 
tween those obtained from the armature with projec- 
tions and those obtained from the smooth armature 
with the iron pieces removed. The dotted curve III. 
in fig. 5 shows these results, W. B. Esson. 


THE TELPHER LINE AT GLYNDE. 


ON Saturday last was witnessed a practical demonstra- 
tion of one of the most interesting outcomes of modern 
electrical engineering which has yet been brought 
publicly forward. We refer to the opening of the first 
telpher line erected in this country, on the estate of 
Viscount Hampden, at Glynde, a small village within 
three or four miles of Lewes, in Sussex. The 
Directors of the Telpherage Company had invited 
a considerable number of guests, amongst them being 
many representative men of science and of the press, 
together with a sprinkling of ladies and gentlemen 
from the surrounding neighbourhood. 

The London contingent went down to Glynde by a 
special train from Victoria, and on its arrival, at 
1.20 p.m., the guests were conducted to the engine 
house, whence they could obtain a good view of the 
starting gear and the telpher train. Shortly before 2 
o’clock the line was formally opened by Viscountess 
Hampden, who, on lifting a bracelet with which she 
had been presented from the table at which she stood, 
made connection from the dynamo to the line, when 
the electric locomotive immediately started upon its 
journey with its attendant train. 

As the system of telpherage invented by the late 
Prof. Fleeming Jenkin, in conjunction with Professors 
Ayrton and Perry, has been very fully described and 
illustrated in various numbers of the ELECTRICAL 
REVIEW, notably in the issues of Dec. 8th, 1883, and 
May 31st, 1884, we need now only remind our readers 
that it has for its object the automatic electrical trans- 
port, along an overhead steel rope or rod, of goods, such 
as minerals, ores, slate, grain, roots, manure, or in 
general any goods easily divisible into parcels of from 


* Electrical Engineering at the Inventions Exhibition. i 
neer, 24th July, 1885. 


2 to 5 cwt., at a cost greatly less than that of cartage. 
As a matter of fact the line at Glynde has been con- 
structed for carrying clay at 7}d. per ton to a siding at 
the railway where it is tipped into trucks waiting to 
receive it, and conveyed to the works of the Sussex 
Cement Company, in Newhaven. 

The Telpherage Company, which possesses the 
patent rights of Professors Jenkin, Ayrton, and Perry 
in telpherage, has, as our readers are aware, experi- 
mented on a large scale at Weston, on the estate of the 
chairman, M. R. Pryor, Esq. Prof. Jenkin died in 
June this year, leaving his plans of the Glynde telpher 
line to be carried out by Prof. Perry, his successor as 
engineer to the company. These plans have necessarily 
been modified somewhat during the erection of the 
line, but to as small a degree as was possible. The line 
is a double one, nearly one mile long, composed of a 
double set of steel rods, each 66 feet long and ? of an 
inch in diameter, which are supported on wooden posts 
at an average height of 18 feet above the ground. 

The distance apart of the up and down lines is 8 feet. 
The two ends of the line are of bulb-angle steel, with 
supports 13 feet apart. Hanging from the rod a train 
of ten skeps or buckets, drawn by a locomotive, passes 
on to the charging end, where it is stopped at any 
desired place. The skeps are then loaded. Each of 
the ten skeps weighs 101 lbs., and contains 250 to 
300 Ibs. of clay in dry weather. At the will of a 
labourer, who touches a key, the train starts, and travels 
to the railway station at the rate of four to five miles 
per hour. On the opening day each of the skeps was 
upset as it came over a railway waggon by a labourer, 
at whose will the train can be stopped or reversed ; but 
this upsetting will afterwards be performed auto- 
matically. One train will deliver the minimum 
amount of clay (150 tons per week) required by the 
Cement Company. If necessary, 20 trains can run on 
the line without its being possible for one train to 
collide against another, there being an absolute auto- 
matic block provided. The trains need no attention 
when running, as they are governed to run at the same 
speed up hill and down hill, and there is also the above- 
mentioned automatic block. 

The initial source of power is the Ruston and Proctor 
engine, formerly used in the Weston experiments, and 
controlled by a Willans’s electric governor ; this drives 
a Crompton’s 6 “unit” shunt wound dynamo. 

The maximum difference of potential is 190 volis ; 
the current for one train is 8 ampéres, two trains need 
16 amperés, and so on. 

The Reckenzaun motors run in parallel are. The 
resistance of the rods used to support the train and 
convey the current is moderate compared with the re- 
sistance in each motor, and the motors have an electro- 
motive force which is large relatively to that produced 
by the dynamo ; consequently there is little difference 
in the electromotive force available to drive the several 
motors, whether these are near the dynamo or far from 
it ; extreme constancy is, however, quite unnecessary 
under the actual conditions of working, which in 
this respect are unlike those of electric lighting. 
The speed and power are controlled by a centri- 
fugal governor of novel construction on the locomotive. 
The weights and springs are so combined as to be 
in unstable equilibrium at the critical speeds. Thus, 
at say 2,100 revolutions per minute, the weights 
will fly out, breaking contact sharply and widely ; they 
will not return till the speed has fallen to say 1,900. 
By this plan a permanent arc to the contact is avoided. 
Injury to the contact pieces is prevented by providing 
a carbon rod as a secondary contact. This rod is very 
slowly consumed. The plan described not only regu- 
lates the speed, but distributes the power in the ratio 
required by the several motors. While ascending a 
steep gradient the current will be on for almost the 
whole time ; while descending a steep gradient it will 
be off altogether ; on level lines it may be on for say a 
quarter of the whole time of running ; this plan avoids 
all waste in shunts or interposed resistances, and has 
been tested with good results. The current cut off by 
each governor is too small to injure the dynamo. 
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It is claimed that the telpher line will find its appli- 
cation in all cases where the traffic is sufficient to pay 
interest on a small outlay, and is insufficient to pay for 
the construction of even the cheapest form of railway. 
The road and trucks closely resemble the road and 
trucks already employed for over-head wire rope tram- 
ways; but instead of dragging the trains along by 
means of a wire rope, they are driven by very simple 
electrical arrangements. By employing electricity the 
following advantages are gained :—The road is simpler 
and cheaper, as there are no pulleys or working parts, 
and no second rope is required ; the maintenance is 
cheaper; there is nothing to oil, and no working parts 
to wear out; the direction of the electrical road can be 
changed as often as is desirable, so as to follow a wind- 
ing direction, an object difficult of attainment even to a 
moderate extent with rope haulage ; the gradients in 
the electrical road may be as heavy as one in eight, and 
these gradients may vary as frequently as is desired, 
which is not possible, except with complicated arrange- 
ments, in rope haulage; finally, the power required 
will be less, except in the simplest cases of rope 
haulage. In addition, the electric power can easily be 
tapped anywhere along the line and used for working 
agricultural or other machinery simultaneously with the 
propulsion of the telpher trains. This facility was shown® 
in practice on Saturday last by a small Ayrton and Perry 
motor, weighing 33 lbs., attached temporarily to one of 
the posts of the line, working a turnip-cutter. 

As compared with light steam railways, the telpher 
lines have the following advantages :—They are cheaper, 
requiring less metal than the lightest rails. No earth- 
works, bridges, culverts, drains, or fences are required. 
No land need be purchased. Much sharper curves can 
be employed. No attendant is required to accompany 
the trains. Telpher lines crossing a farm will not 
materially interfere with the cultivation of the land. 

The same advantages are claimed over electric rail- 
ways with this further advantage, that the required in- 
sulation is easily obtained when the lines are suspended 
like telegraph wires. The electrical current required 
for a moderate traffic would be harmless, and in any 
case the suspended line is well out of the way of mis- 
chievous or accidental interference. The power required. 
to work these lines may be obtained from any steam 
engine or water-wheel. A single train conveying from 
10 ewt. to 20 ewt., according to the gradients, will in 
general require about three horse-power at the source 
of power. 

In some cases, and notably at the stations and long 
curves, it is desirable to run the trains on stiff rails. 
Trains driven by electricity along a single wheel-path 
were absolutely novel at the date of the first Telpher 
patent, in which both the flexible and rigid road are 
described. Full details of both have been worked out 


and tested in practice, and a trial train at Weston, Hert- 
fordshire, has run some hundreds of miles, and has 
been seen by numerous visitors. 

A line like that at Glynde could now be erected at 
short notice for a total cost of £1,200, including engine, 
dynamo, permanent way, stiff ends, and five trains with 


locomotives, to carry over 100 tons daily. The work- 
ing cost, including coals and wages of stoker and elec- 
trician, and 12} per cent. on cost for interest and 
depreciation, would be less than threepence per ton 
of material carried, the skeps being empty on their re- 
turn journey. 

A double line like that at Glynde, but ten miles long, 
if heavily worked, will carry material at twopence per 
ton per mile, the skeps being empty on the return 
journey. One very important feature in respect of the 
cost of Telpher lines is the fact that the larger part of 
the cost is due to plant, such as locomotives, trains, and 
dynamos, which can be increased in proportion to the 
work required ; thus there is a very moderate increase of 
cost in the rate per ton per mile for a small traffic as 
compared with a larger one. And on the other hand a 
line laid down for a small traffic will accommodate a 
much larger traffic with no fresh outlay on the line itself. 

A single engine and plant of dynamos and trains 
might work many circuits radiating from one centre, 
and under these circumstances it would pay to erect 
lines intended only to be worked to their full capacity 
for a couple of hours each day or for one day ina week. 
In fact the function of the Telpher line is not to com- 
pete with railways, but to do cheaply the work of horses 
and carts. 

The day finally appointed for the opening ceremony 
was not a favourable one. It had been raining heavily 
early inthe morning, andat intervals during the trials an 
unpleasant drizzle was noticeable, yet the running of 
the train passed off quite satisfactorily. The com- 
pany was afterwards entertained at luncheon, and 
several speakers, including Viscount Hampden’s son, 
the Hon. A. Brand, who officiated in the absence of 
his father; Mr. Melton Prior, the Chairman of the Tel- 
pherage Co.; Sir Frederick Abel ; Professor Perry, and 
the Chairman of the Sussex Cement Works, commented 
favourably and at length on the future prospects of the 
system, the party separating and the majority return- 
ing to London at 3.30 p.m. by the special train. 

Some further remarks on the subject will be found 
in our leading columns, and other technical details will 
also be found in our abstract of a lecture delivered a few 
months ago by the lamented originator of telpherage. 


THE ELECTRICAL TRANSPORT OF GOODS 
ON AERIAL TRAMWAYS. 


By Professor FLEEMING JENKIN, LL.D., F.R.S., 
Edinburgh University. 


[Norwirustanpine the fact that the telpherage system has 
already been very fully described and illustrated in our pages, it 
will not perhaps be out of place this week to give an abstract of 
a lecture delivered by the late Prof. Jenkin before the Cleveland 


Institution of Engineers in the month of April last, as this deals 
particularly with the construction of the Glynde line.—Eps. 
Exerc. Rev. |]. 

Fig. 1 shows the general appearance of the line. Figs. 2 and 3 
show an end and side elevation of the supporting posts, with the 
saddle to which the steel rods are attached. Two lines of way,an 
up and a down line, are supported on the cross-head of the posts. 
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Each alternate section on either side is insulated. All the insu- 
lated sections are electrically joined by cross-over pieces at the 
posts, and all the insulated sections are similarly joined. This 
gives an electrical system of conductors represented os owe 
cally in fig. 4, where p represents a dynamo, by which the two 
long conductors are maintained permanently at different poten- 
tials, as indicated by the signs + and — of each section. The 
wheels L and 7, insulated from their trucks, are joined by a con- 
ductor which passes through a motor, um. A current consequently 
from a + section toa — section whenever the train, L, T, 
ridges over two sections; and this will always be the case 
except when, for a short length of about three inches, the wheels 


rest on an insulated gap piece on the saddle of the posts. The 
current flowing round the motor drives a shaft at avery high rate 
of speed ; 1,600 revolutions per minute is the normal rate adopted 
for the line now being erected at Glynde, in Sussex. This shaft 
is connected by suitable gearing to the driving wheels of the 
locomotive, which hauls along the train at a speed of about four 
miles per hour. The train consists of a series of trucks, evenly 
and somewhat widely spaced, so as to distribute the load uni- 
formly along the suspended rods. The train is either of the 
ae of one span or two spans, consisting usually of a locomotive 
with five trucks in the first case, and a locomotive with ten trucks 
in the second case. This arrangement is adopted to neutralise 


the effect of the sag in the line on the mechanical resistance of 
the in. When the weights are thus uniformly distributed 
equal weights are simultaneously ascending and descending 
similar inclines in the catenary, and little more resistance is 
experienced than is met with in hauling a similar train along a 
rigid straight road. The amount of sag or dip has extremely 
little influence on this resistance. The trucks are coupled by con- 
necting rods placed as shown on fig. 3. These are rough wooden 
poles 10 to 14 feet in length, with a hook-and-eye coupling easily 
detached. The lower part of the truck swings on a horizontal 
pivot near the line, as seen in fig. 3, so that the pull does not tend 
to lift either wheel. 

In the line building at Glynde, the rods are three-fourths of an 
inch in diameter. Each train will convey one ton nett load in 
ten trucks, and the weight of each truck is about 95 lbs. The 


tension on the line is regulated by straining posts, of which there 
are four to the mile. Each straining post acts as an abutment 
for 20 sections on one side, and carries a system of levers and 
pulleys by which the 20 sections on the other side are subject to a 
strain which cannot exceed 2:2 tons when the straining weight is 
lifted. Habitually the weight will not strain the lines until a 
loaded train arrives on to one of the 20 strained sections. Then, 
and not till then, the straining weight is lifted by the sag of the 
deflected section. The same arrangement gives compensation for 
changes of temperature. 

Curves are formed of rigid bulb angle-iron carried on supports 
10 to 13 feet apart. Sections for loading and unloading are also 
made rigid. Sidings are constructed by adopting a rigid point, 
which is lowered on to the top of a post or other rigid part when 
a train is to be diverted from the main line, which is arranged at 
Glynde so that the trains may run continuously round and round 
when in regular work. The total weight of steel per mile in the 
two roads is 10} tons, and the weight of cast iron in the saddles is 
11 tons per mile for the double line. The metal used at the 
straining posts, and the bolts for bracing the posts, add con- 
siderably to these weights. 

The insulation of the flexible line is made very perfect by the 
use of bell insulators. The stiff loops at either end may generally 
be sufficiently insulated by supporting the bulb iron directly on 
arms of wood, so arranged that the + and — sections are always 
separated by a wooden arm of considerable length. 

The mechanical means hitherto adopted to enable the locomo- 
tive to grip the rail sufficiently to allow inclines of 1 in 6 to be 
dealt with have been fully described in a paper read before the 
Society of Arts on May 14th, 1884. Since then I have made ex- 

riments on a simple gravitation grip which showed that if 
India rubber is sufficiently permanent for the tread of the wheels 
a much simpler locomotive can be adopted for most lines. This 
locomotive, in which the weight is carried on two wheels coupled 
and driven by a pitch chain is called by us the tandem, but it has 
not yet been subjected to a sufficiently crucial test to make it 
desirable to give a more complete description. The trains are 
controlled going down inclines by a break on the motor shaft. 
This break, shown in fig. 5, is simply a pair of weights, which, at 
the limiting speed, press against a fixed rim with sufficient force 
to produce the required friction. 1 H.P. is about the maximum 
which requires to be absorbed. Very light diverging weights are 
sufficient owing to the high speed. 

What has so far been said may, it is hoped, be sufficient to 
explain the mechanical problems which have been dealt with. In 
what follows the electrical questions involved will be briefly ex- 


ned. 
Pithe electrical transmission of power is effected by the agency 
of, 1st, a dynamo, which driven by water, steam, or gas engine, 
produces the current ; 2nd, a motor, which is driven by the pas- 
sage of the current; 3rd, the line or circuit which conveys the 
current from the dynamo to the motor. The electrical energy 
per minute produced by the dynamo depends on two factors— 
electromotive force and current. Let © denote the electromotive 
force between the dynamo terminals, and c the current flow- 
ing in ampéres, then the rate at which electrical energy is 
exerted in the external circuit is expressed in horse-power by 


EC 
746° 
driving the motor, the other useless—that of heating the circuit. 
This circuit outside the dynamo is, in Telpher lines, composed of 
two parts :—Ist, the line which joins the dynamo with the motor, 
and 2nd, the conductor or conductors forming parts of the motor. 
It is convenient to consider the loss in the line separately from 
the loss in the motor. In the Glynde line the average current 
employed per motor will be about 8 ampéres. The line is less 
than a aie long, and the dynamo is placed near the middle of 
the line. The maximum resistance therefore to be traversed by 
the current when a motor is at the far end of the line is about 
1 ohm, with a current of 8 ampéres. The heat developed under 


64x1 
these conditions in the line represents “7 ‘is or 0-086 H.P. an in- 


significant amount. If, however, as may not unfrequently be the 
case, three trains are running at once, the current required will 
be about 24 ampéres, and the loss in heating the line would be 


ss or 0-773 HLP., if all the trains at once were at the farthest 

int of the line. This will hardly ever be the case, and the loss 
or any given distribution of trains can easily be calculated. If 
these are unequally spaced we shall have 24 ampéres flowing 
through a resistance of } ohm, 16 ampéres flowing through 4 ohm, 
and 8 ampéres seen | through } ohm, representing a loss of 
rather less than half a horse-power in all. 

Although the loss from this cause is in this particular case in- 
significant, it will be clear from the above laws that we are not 
at liberty greatly to multiply the number of trains or the length 
of the line. Even with this short line 12 trains instead of three 
would bring the loss from 4 H.P. to 8 H.P., and if we also made 
the line five times as long the loss would be 40 H.P. consumed in 
simply heating the line. Such a loss as this would be intolerable, 
but fortunately it is not unavoidable. 

We may in the first place obviously decrease the resistance of 
the line by increasing its cross section, but this would entail use- 
less expense when once the most convenient size for carrying the 
loads has been obtained, inasmuch as another means of diminish- 
ing the loss is at our disposal. It has been explained that at 


This horse-power produces two effects : one useful—that of 
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Glynde 8 ampéres of current per motor will be employed, but the 
particular number of ampéres received in each case depends on 
the electromotive force employed. The external electrical energy 
developed by the dynamo per minute is ris H.P. We are, there- 
fore, free to diminish c by increasing r. We can, in-fact, obtain 
the same electrical energy with large E.M.F. and small current 
as well as with small E.M.F. and large current. Sometimes, in- 
deed, it is said that the loss in heating the line is independent of 
the resistance or length of the line, but this is a most deceptive 
way of stating the above fact, first pointed out by Sir William 
Thomson. Those who make the statement mean, or should mean, 
that if the E.M.F. is increased between the ends of the line so as 
to keep c?R constant, the loss from the greater resistance will not 
exceed the loss from the smaller resistance. At Glynde we shall 
empley an E.M.F. of only 200 volts, because the loss by heat in 
this line is insignificant. For longer lines and heavier traffic we 
may hereafter go up to 2,000 volts, but even with this high E.M.F. 
it will seldom be desirable to work a line more than five miles on 
each side of the dynamo stations. A high electfomotive force will 
always involve some danger to life, but by placing the lines high 
in the air, this danger will be reduced as far as possible. With 
200 volts and a continuous current there is no danger. 

Besides the loss in heating the line itself, losses are incurred in 
heating the conductors and magnets of the dynamo and the motor. 
These cases could be approximately calculated on principles 
similar to those already applied to the line, but for practical pur- 

es the simplest plan is the experimental determination of 
efficiencies. Dynamos are now made giving electrical energy 
(E c) equivalent to from 80 to 90 per cent. of the whole mechanical 


FIG.5. 


a constant value & for the E.M.F. force between the terminals of 
the dynamo. We shall also by a governor, to be hereafter de- 
scribed, set a limit to E», which increases with the speed of the 
motor. The maximum and normal value of Em will be 130 volts 
at the speed of 1,700 revolutions. The resistance of the motor 
will be 5°22 ohms; hence, to obtain the normal current of 8 am- 
péres, E; ought to be constant and equal to about 170 volts. Now 
EF; differs from ¥; much as the head of water in a pipe, through 
which a current is flowing, diminishes regularly from the place of 
greatest head. The loss of E.M.F. from one place to another in 


the line is simply = where rR; is the resistance between two 


laces. 
¥ When therefore one motor is running with a current of say 8 
ampéres, at the far end of its journey, £ will be 8 volts less than 
when the motor is close to the dynamo. When however the three 
trains are running, let them be so placed as to be separated by } 
ohm resistance, and let the furthest be at the extreme end of the 
line, Ey, will be 8 volts below £; Ey2 will be 5°33 volts below Ey, ; 
and £3 will be 1°66 volts below that of Ey: hence we have to 
reckon with changes of £; amounting to 15 volts. Under these 
circumstances it is clear that the current cm will not remain even 
approximately constant in the three motors, if their speed remain 
constant. Assuming that for the motor placed in the middle 
position the value of E/ is 171, it will have its normal current 
of 8 ampéres; the motor nearer the dynamo will receive 
on a or 8°87 ampéres; and the most distant motor will 


work done in driving them under widely different conditions. 
The motor which will be used for Glynde gives 1:1 H.P. with an 
efficiency of 60 per cent. running at the normal speed selected of 
1,600 revolutions per minute, the weight of the motor being 
120 lbs. The resultant efficiency of the two conversions from 
mechanical and electrical and from electrical to mechanical 
energy is therefore about ‘85 x ‘6 or ‘51; that is to say, that, for 
every horse-power exerted in the motor, two must be provided to 
drive the dynamo. Thus for three trains, each using one horse- 
on. we must do useful work equal to 6°5 H.P., the last } H.P. 

ing required to overcome the resistance of the line, as explained 
above. This calculation refers to the brake horse-power of the 
engine. The indicated horse-power must of course be some 20 or 
25 per cent. larger, and hence we arrived at an estimate of about 
8 L.H.P. as the total required to drive the three trains. If more is 
required it will be owing to losses in the engine and gearing, not 
in the electrical transmission, where accuracy of calculation is easy 
of attainment. 

The next point of interest electrically is the behaviour of the 
motor at different parts of the line. The motors will not receive 
equal currents at various parts of the line. They will not, there- 
fore, unless otherwise governed, develop equal horse-power. The 
current flowing through each motor depends on three magnitudes 
—£; the electromotive force between its terminals supplied by the 
line, Em the back electromotive force due to the motor itself when 
running, and rR the resistance of the motor. Let the current 
through the motor be called cm, then 

Cn = R 


At different parts of the line £; will vary, and even at one part 
of the line £; will not be constant unless the currents in the line 
are constant. In practice we shall maintain by a Willans governor 


receive 269°33 7.53 ampéres, 
5°22 
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If then the normal current be just enough to drive the train, 
we shall have too little at the far end {and too much at the near 
end. There are two ways of dealing with this difficulty. In what 
has gone before we have assumed that En the back E.M.F. of the 
motor is constant. This will be true when its speed is constant, 
but if the train be allowed to slacken speed Em falls off. A larger 
current will then flow through the motor increasing the couple 
exerted by that motor. Conversely, if the speed of the trains 
were allowed to increase, the value of E, would also increase in 
almost direct proportion ; the current through the motor would 
diminish, and the effort made by the motor would also diminish. 
If therefore the mechanical resistance of the several trains were 
constant, and the current allowed to distribute itself subject to 
no special regulation, the near trains would run a little faster and 
the far trains a little slower, the differences of speed being in the 
case of Glynde some five or six per cent.—a matter of no conse- 
quence. But we have in addition to provide for very unequal 
mechanical resistance to the haulage of the train at different 
parts of the line—the train may be running up hill, down hill, or 
on a level, and all varying gradients must be provided for if we 
are to work the trains automatically. 

It is the duty of the governor shown in fig. 6 to distribute the 

wer so as to solve this problem. The E.M.F. produced by the 

ynamo is made ample to provide a normal current through all 
the motors, which, if it flowed continuously, would do more than 
the necessary work at the normal speed of the motor. The 
governor cuts off the current from the motor for larger or shorter 
recurrent intervals according as more or less work is required. 
Thus on a moderate upward incline the current will be on for the 
whole time; on a steep downward incline it will be wholly cut 
off ; on a level it will be on for, say, half the time, being taken on 
and off, say, five times per minute, for six seconds on each 
occasion. In this way the power received can be exactly fitted to 
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the work required. This result is obtained by constructing the 
governor so that the diverging weights are in unstable equi- 
librium between two stops—they fly out at 1,750 revolutions per 
minute, and fly back at 1,650. This is necessary to ensure a 
sudden break of considerable magnitude in the electric circuit. 
A flash occurs each time the circuit is broken, and this flash is 
harmlessly employed in consuming very slowly a carbon rod, 
which forms a secondary contact at Bs. When the circuit is 
closed the current is conveyed across the metallic contact at c. 
When the weights fly out this contact is first broken. No flash 
occurs because a connection of small resistance is made by the 
carbon. This contact is next broken, with the result of producing 
a brilliant electric are for a fraction of a second. This method of 
regulating the power has been experimentally tested with com- 
plete success. 

It remains to be shown how the system works when the upward 
incline is such that the normal current is insufficient to produce 
the power required to maintain the normal speed of the train. 

The well known property of electric motors mentioned above 
comes in this respect admirably to our aid. The speed of the train 
will necessarily fall off, but as the speed diminishes so the back 
E.M.F. of the motor diminishes very nearly in the same ratio, 
consequently the current through the motor due to the difference 
E] —Em increases, and with this increase of current comes an in- 
creased couple exerted by the motor, enabling the locomotive to 
overcome the increase of resistance. Thus the efforts of our small 
motors, when the speed falls from 1,600 revolutions per minute to 
1,300 increase in the ratio of 11 to 7: thus if the speed of the loco- 
motive diminishes from 4 miles per hour to 3} miles, the tractive 
force is increased more than 50 per cent., the horse-power exerted 
is also increased from 1'1 to 1°4, but the efficiency is diminished 
from 0°6 to 0°5. The same law enables a locomotive at starting to 
exert a very much greater effort than at any other time—a most 
useful power. The value of Em is zero when the train is at a stand 
still; consequently, if the value of §; is, say, 180 volts, a current 
of about 35 ampéres will for a moment traverse the motor, causing 
the magnets to exert an effect between three and four times as 
great as that due to the normal current of 8 ampéres. Practically 
this full effect could not be realised, because the driving engine 
will be incapable of sustaining the full E.M.F. required for these 
large currents, but there will remain a salutary and desirable in- 
crease of effect at the moment when a current is first turned on 
to the motor. 

In respect to the electrical management of the line, it might 
not unnaturally be feared that the cut-off action of the governor, 
although harmless at the motor (in consequence of the carbon 
secondary contact), might injure the commutator of the dynamo. 
Experience has, however, proved this fear to be groundless with 
much larger currents than those which will be interrupted. It 
may be observed that in the cross-over system the current is 
suddenly interrupted at each post and reversed. In the course 
of months of running no injury was ever done to the dynamo, or 
any injurious spark observed. It may be well to warn engineers 
who are not electricians that the reversal of the current does not 
affect the direction in which the motor tends to run. When it is 
desired to reverse the motion, this is effected by altering the posi- 
tion of the commutator brushes, a change analogous to that pro- 
duced in the slide valve of the steam engine by the reversing 
handle of the link motion. 

The short dead spaces of about 3 in. at each post are easily 

ed over in virtue of the inertia not only of the train as a 
whole, but of the rapidly running motor. These dead spaces are, 
however, much lengthened when the train passes round curves. 
If the sections are of the right length on the inner side, they will 
be much too long on the outer side of the posts. The dead are 
may in this way occupy several feet. A system of electrical 
devices, called step-overs, has been devised to meet this difficulty, 
but it has not yet been practically tested. For special cases, 
short supplementary driving arrangements are easily made. 

On lines in which it would be inconvenient to have equal spans, 
the trains can be driven by the aid of a supplementary conductor, 
instead of by the cross-over system. A satisfactory jockey, for 
making contact between two swinging flexible conductors, has 
been arranged by making the jockey very much like an indepen- 
dent truck, pulled towards the main train by a long highly expan- 
sible spring. But this mode of driving is far less convenient in 
respect of sidings and branch lines. It is found that contact 
between the lines and trains is very satisfactorily made by the 
ordinary VV pulleys running on the rods, except when those are 
rusted through disuse. After a long period of rest the line 
requires to be freed from rust by running a cleaner cver it. 


THE BRITISH ASSOCIATION. 


(Specially Reported for the “ Electrical Review.”’) 


ON A SYSTEM OF PERIODIC CLOCK CONTROL ON 
TELEPHONE OR TELEGRAPH WIRES. 


By Prof. W. F. Barrerr. 
(Section G.—Mechanical Science, September 14th.) 


For many years we have had in Dublin a system of electric clock 
control established and maintained by the Royal Dublin Society. 
The system adopted has been Ritchie’s synchronised pendulums, 


improved in some essential points by Yeates. The old system is 
in use here in Aberdeen, and I have no doubt your experience 
is like our own, viz., that the controlled clocks may be found 
beating in unison with the standard, but the minutes or even 
hours may be wrong, the clock having stopped and taken up 
the beat again. Briefly, Ritchie’s system is as follows. A standard 
clock sends out alternately reversed currents every second, which 
pass through the coil of wire, that forms the bob of the controlled 
or sympathetic clocks. This bob swings over a pair of permanent 
magnets, hence the electro-magnetic attraction set up between the 
coil and the magnets by the alternating current from the 
standard clock tends to keep all the pendulums beating in unison, 


Fia. 1. 


for if one lags behind or gains on another it is pulled up or 
pushed back by the increasing current in its coil. But the 
pendulum bob moving over the magnet is a source of magneto- 
electric currents and these oppose the controlling battery current ; 
when the controlling current flags, the pendulum is gradually 
stopped by its self generated current. The standard clock 
then reasserts its power and the pendulum of the sympathetic 
clock is set swinging again with a difference often of 5 to 15 


LJ 
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minutes or more. Mr. Yeates, of Dublin, has made the magnet to 
swing and the coil to be fixed; by using very small coils he 
diminishes, but cannot get rid of, the fatal inconvenience I have 
described. 

Another objection to any system of clock control is the cost of 
maintaining a separate line, and hence we find in Dublin, in spite 
of a two guinea yearly subscription, a large annual deficit which 
the Royal Dublin Society makes good. 

Hence, some years ago it occurred to me to devise an arrange- 
ment by which telephone wires could be utilised for the purpose 
of time control, pow | the standard clock in the telephone 
exchange where it could distribute uniform time to the various 


telephone subscribers; and, if needed, the same line could also be 


utilised for giving notice of the outbreak of fire or the inroad of 
burglars, 
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For this purpose a system of periodic time control was neces- 
sary, and an ingenious system invented by Ritchie, but the 
patent for which has lapsed, was adopted with the addition of a 
semaphore indicator. My arrangement is as follows: a standard 
clock, placed in the Telephone Exchange, once an hour auto- 
matically opens the telephone transmitter and closes the clock 
control circuit, and similarly, at the same time, the controlled 
clock in the subscriber’s house automatically cuts out the telephone 
receiver and puts in the electro-magnetic arrangement by which 
the clock is synchronised. After an interruption of about 20 
seconds the telephone circuit is again automatically closed at 
both ends. During the night the controlled or subscriber’s clock 
cuts out the telephone receiver and puts into circuit a fire-alarm 
and burglar detector whereby the call bell in the exchange is 
rung and the subscriber’s number announced if anything goes 
wrong. 

In addition to the foregoing I have added an arrangement 
whereby the controlled clock placed, say, in the office or hall of a 
subscriber’s house, distributes time true to a minute over the 
whole of his establishment. This is accomplished by a system of 
secondary or minute clocks actuated by a local battery the 
current from which is momentarily liberated once a minute. 
Two objections to this class of clocks have hitherto prevented their 
general use: one is the flagging of the battery current, which in- 
troduces irregularities ; and the other is the tripping of the ratchet 
wheel causing the hand sometimes irregularly to jerk forward. 
These difficulties have been overcome by causing the current to 
lift a small weight, the fall of which drives forward the wheel- 


MINUTE | CLOCK 


many can be connected in series as is desirable ; in practice two 
Leclanché cells are found to drive two minute clocks for months. 
At ris shown a form of fire alarm. A piece of wax, y, keeps 
the two springs, a, apart, when the wax melts the circuit is com- 
leted through the springs. At p is shown a special form of safe 
for valuables which T devised several years ago. It is simply an 
air-tight box of steel; the closing of its door compresses the air 
within and depresses the mercury in one limb of a small J tube 
in the safe, and by this means the circuit is broken, but directly the 
door is opened, or any aperture made in the safe, the atmospheric 
ressure is re-establised, the circuit is completed, and the call 
ll at the exchange is rung. 


MAGNETIC SURVEY OF SCOTLAND. 
By Professors Thorpe and Riicker. 
(Section A.—Mathematical and Physical Science, September 14th.) 


Ar the last meeting of the British Association, held in Aberdeen, 
Prof. Balfour Stewart presented the report of the observations 
made in connection with the second magnetic survey of Scotland, 
undertaken in 1857 and 1858, at the request of the association, by 
the late Mr. Welsh, of the Kew Observatory. The first survey 
was recorded by the late Sir Edward Sabine, in the report of the 
association for 1838. In a paper on the Irregularities in Magnetic 
Inclination on the West Coast of Scotland, published in the pro- 
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work, and by adopting a second ratchet wheel and pawl which 
locks the hand and prevents more than one tooth being moved 
through at a time. The accompanying diagrams, figs. 1 and 2, 
show the arrangement. 

The whole arrangement is shown in the annexed engraving, 
fig. 3, where a is the standard clock, having a notched disk, H, on 
the minute arbor, and another notched disc, 1, on the hour arbor 
of the clock. By this means the contact spring, J, carrying two 
agate pins and at its extremity two platinum contacts, drops from 
L to L, once an hour (or at longer intervals if desired) and so cuts 
out the telephone transmitter and puts in the battery circuit. 
The controlled clock, 8, is—in Ritchie’s system here adopted— 
made to have a slight gaining rate and hence, prior to the time 
at which the current is sent out from a, a pin on the disc, m 
(which revolves once an hour), has depressed the spring, N, and cut 
out the telephone receiver, putting in the electro-magnet, 0; when 
the current arrives it passes round o, whereby the armature, P, is 
attracted and the lever, p', caused to gear into the escapement 
wheel of the clock. The train of the clock, B, is thus arrested 
until the normal clock, a, takes off the current, which is done 
precisely at the hour. The addition of the electro-magnet, rR, and 
semaphore, 8, in the base of the clock, B, enables an observer to 
note the precise moment at which the arm is pulled back by the 
recoil spring; this gives the time exact to a fractionof a second, R 
being in circuit with o, and thus with the line. By means of 
the cam disc, T, which revolves once in 24 hours, the spring, U, is 
thrown on to the upper or lower contact studs which respectively 
connect the line for 12 hours with the telephone receiver or the 
fire and the burglar alarm circuit. The disc, w, revolves once a 
minute and allows an agate pin on the spring, x, to drop for one 
second once a minute; by this means the circuit of the local 
battery, z, is completed through and actuates the secondary or 
minute clock, c, One only of these minute clocks is shown, but as 


ceedings of the Royal Society of London for 1883-4, the authors 
draw attention to the fact that the present time was very oppor- 
tune for a new magnetic survey of Scotland, as part of a general 
survey of the British Isles. It was remarked that more than 
twenty-five years had elapsed since Mr. Welsh made his survey, 
and this was separated by an interval of twenty-one years from 
that which we owe to the labours of Sir Edward Sabine, Sir James 
Ross and Mr. Fox. A new survey made during the present period 
of minimum Sun-spot disturbance, when the frequency of mag- 
netic storms is greatly diminished, and on stations selected with 
careful reference to their geological character, would afford far 
more accurate data as to the absolute value of the magnetic 
elements, and as to the extent of secular change in this part of 
the world than we at present possess. : 

During the last two years the authors have made the observa- 
tions required for the survey above suggested. Determinations 
of all the magnetic elements—that is of dip, declination, and total 
force—have been made at about fifty stations, distributed as uni- 
formly as possible over the whole area of Scotland, and chosen 
partly with the view of repeating the measurements on the posi- 
tions selected by Mr. Welsh, and partly of avoiding, as far as 
might be, regions of great local disturbance. The magnetometer 
and dip-circle employed were ang made for the survey, and 
were of the most modern pattern. Immediately previous to the 
survey they were compared with the standard instruments at 
Kew, which, thereby, becomes the base-station of the survey. 
For the determinations of the solar azimuths in the observations 
for declination, in which an accurate knowledge of time is re- 

uired, the authors were enabled, through the kindness of the 

irector-General of Telegraphs, to make frequent comparisons of 
their chronometers with the time-signals sent from the Greenwich 
Observatory daily at 10 and at 13 o’clock over the whole of the 
telegraph system of Great Britain. The actual work of the survey 
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was prefaced by an inquiry into the nature and extent of the in- 
fluence exerted by the great centres of local disturbance at various 
parts along the West Coast of Scotland. For this purpose the 
authors selected the Island of Mull, the geological features of 
which have been very fully described by Prof. Judd, and which 
the results of the previous survey show exerts a very powerful 
disturbing effect upon the magnetic needle. The conclusions of 
this preliminary inquiry were published in the proceedings of the 
Royal Society in 1883 ; the observations serve to indicate within 
what limits such areas of local disturbance may be approached 
without affecting the general direction of the isoclinal lines. 


INVENTIONS EXHIBITION. 


Latimer Ciark, MurrHeap & Co.—Among the apparatus ex- 
hibited by this firm at the Inventions Exhibition, isa collection of 
some of the electric measuring instruments invented by Professors 
Ayrton and Perry, as well as of their electro motors. e measur- 
ing instruments consist of ammeters, voltmeters, and ergmeters. 
In the former is employed their “magnifying spring,” shaped 
something like a long, narrow, curled up wooden shaving, and 
having the property that, if one of its ends be fixed, while the 
other is pulled, so as to stretch the spring, the latter end rotates 
through a large angle. This peculiar behaviour, which, of course, 
does not occur with ordinary spiral springs, arises partly from the 
way in which the spring is coiled up, and partly from the special 
dimensions given to its various parts, and formed the subject of a 
communication to the Royal Society, published in the Review for 
May 31st and June 7th, 1884. The spring is stretched by a very thin, 
soft iron cylinder (to which its free an is attached) being pulled 
into a solenoid, wound with wide copper strip, in the case of the am- 
meters, and with fine copper wire on the voltmeters ; and although 
the cylinder is pulled but a short distance into the coil, the pointer 
moves over some 270°, hence the instrument is very sensitive. 
For example: a 20 ampere ammeter will read to the one-tenth 
of an ampere, and a 200 volt voltmeter to one volt. And as the 
magnifying of this small downward suck of the thin iron cylinder 
is effected without the employment of wheels and pinions, such as 
were employed by these inventors in the earlier form of their 
spring instruments, there is in these magnifying spring instru- 
ments, made by Messrs. Clark and Muirhead, an absence of the 
friction that accompanies the use of wheels and pinions, even when 
well made. 

The instruments possess the following additional advantages : 

1. Owing to the large rotation of the pointer being produced by 
only a small downward motion of the attracted piece of iron, equal 
additions of current in the ammeters, or equal additions of poten- 
tial difference in the voltmeters, correspond with equal additions 
to the deflection. Therefore, the distance between the division 
marks on the scale is the same throughout the whole scale. 

2. In consequence of the attracted piece of iron having a 
motion of translation and not of rotation, the instruments are Sut 
slig htly affected by external magnetic disturbance. With an 
ordinary galvanometer, employing either a hard steel or a soft 
iron needle, turning on a pivot, an external magnetic field, even if 
uniform, produces a deflection, whereas, if there is a motion of 
translation, the magnetic field produced by even a powerful 
dynamo, two or three feet away, and which is practically uniform 
throughout the small space in which the cylinder moves, neither 
> increase nor to diminish the pull of the solenoid on the 
cylinder. 

3. The instruments are “direct reading,” that is to say, the 
pointer points at once to the number of amperes or volts being 
measured, and no constant or table of values need be employed. 

4. The ammeters and voltmeters can be used to measure currents 
passing through them in either direction, as can be done by an 
electro dynamometer ; but unlike the dynamometer, the magni- 
fying spring instruments have (in addition to the main pointer, 
which tells the number of amperes or volts) a small compass 
needle in the base, which indicates the direction in which the 
current is flowing, which is, of course, equally important to be 
known when accumulators are being used. Professors Ayrton and 
Perry’s ergmeter measures the total amount of electric energy 
that has been given to a house, or to a room during the previous 
week or month, and not merely the number of coulombs, which is 
allthat is done by the coulombmeters of Edison, Ferranti, &c., 
that is to say, the ergmeter takes account of variations in the 
potential difference maintained between the mains as well as the 
current supplied to the room or building, and it is, of course, the 
products of the potential difference into the current into the time, 
or simply the total quantity of electric energy supplied, that the 
householder ought to pay for, and not simply the number of 
coulombs of electricity.  ergmeter can be very conveniently 
employed in the measurement of the efficiency of accumulators, 
since the variations in the electromotive forces of the accumula- 
tors during charging and discharging, which, of course, is taken into 
account by the ergmeter in its indications, must not be neglected 
in determining the efficiency of accumulators. The instrument 
consists of a fairly good going clock, the pendulum of which con- 
sists of a coil of fine wire, which is a shunt to the house, swinging 
between two stationary coils of copper strip, through which the 
main current flows. And the seiaiiielion of the clock, as the in- 
ventors have shown, both mathematically and experimentally, by 
observations lasting over many months, are directly proportioned 


to the total quantity of electric energy supplied to the house. 
When the house is using no electrie power, as for example, during 
the day, the ergmeter should go like an ordinary good clock, so that 
its accuracy can at any time be tested by the user by comparing its 
rate of going when no electric power is being used in the house 
for lighting or other purposes, with that of any decent watch or 
clock. On the other hand, when electric power is being used in 
the house, the ergmeter loses, and the ergmeters are now so 
wound that a loss of one minute exactly corresponds with one Board 
of Trade unit supplied to the house. Hence the user or the electri- 
cal inspector has merely to multiply the number of minutes the 
ergmeter is slow by the price agreed on for a Board of Trade unit, 
to settle how much the electric bill should be for the past month 
or quarter. 

It does, then, for electricity what a gas meter does for gas. But 
it does something more; it takes into account, as already ex- 
plained, variations in the pressure, which no ordinary gas meter 
does ; and hence a similar unfairness in the electric bills cannot 
be made as was made a year or two ago in the gas bills, by the 
gas companies varying the pressure without reference to the 
consumers. 

It might at first sight appear that errors in the indication of 
the ergmeter would be produced if it were used near a dynamo, 
in consequence of the magnetic field created by the magnets of a 
dynamo; but this is not the case, since as the motion of the 
pendulum is one of translation and not of rotation,the rate of 
going of the clock is not affected by the uniform magnetic field 
that a dynamo produces a few feet away; indeed, by a recent 
addition the inventors have made it impossible for a dishonest 
user to produce faulty indications by putting a powerful magnet 
even close to the ergmeter. In both the voltmeter and the 
ergmeter there is a coil of fine wire of high resistance, and Profs. 
Ayrton and Perry have carefully considered, in a paper recently 
read before the Physical Society, and an abstract of which was 
given in our columns, how much should consist of copper and how 
much of German silver wire, so that the error due to the heating 
produced by a long passage of the current through the fine wire 
should be a minimum. 

The firm are also exhibiting Winter’s patent block instruments, 
manufactured by them, the siveainns of which are as follows :— 

Neither of the instruments can be put to“ Clear ”’ or “ Danger” 
without the independent action of both signalmen. 

Should the plunger at either station be depressed by accident, 
it only strengthens the power which holds the indicator over to 
the last position. 

The indicators are actuated entirely by local batteries, so that 
they cannot be reversed even temporarily by lightning; and as 
the only portion in the line circuit is a sensitive automatic switch, 
the instrument will work efficiently the longest distances. 

Should the case be removed, and the indicator moved by a 
malicious person, they will return immediately to their former 
position. 

When used on single line sections, they charly show in what 
direction the train is passing ; and it is impossible to give permis- 
sion for a train to come in the opposite direction until the arrival 
of the first train has been signalled and acknowledged. 

When these instruments are used in connection with Winter 
and Craik’s interlocking semaphores, there is the additional safety 
that the signalman cannot lower his starting semaphore until the 
ee signals have passed and “ Line clear” obtained. 

t is significant that other systems in India are being replaced 
by Winter’s instruments, and the fact that itis recognised by the 
Indian Government is a tee of its merits. Moreover, it 
was awarded a gold medal at the Calcutta Exhibition; while a 
report has been received from Australia as to the great satisfac- 
tion which the system has given in that quarter of the globe. 

Mance’s submarine telegraph apparatus is exhibited; and the 
testing apparatus of Sir Henry Mance, C.I.E., of which the firm 
are the sole manufacturers. We hope to print more particulars 
about this apparatus in our next issue. 

There are some beautiful specimens of the class of apparatus 
which the firm manufacture, and which are a good indication of 
the excellence of their workmanship, such as condensers, galva- 
nometers, resistance boxes, Saunders’s submarine telegraph key, 
and other keys, Latimer Clark’s standard element, batteries, 
insulators, and other submarine and land telegraph apparatus, 
some excellent and tasteful specimens of the various classes of 
covered wires now in use in the market for electric lighting, tele- 
graph, telephone, electric bells, and other purposes. Blackburn’s 
portable testing apparatus, which has been specially designed for 
the use of electric light engineers, is exhibited; and also, in 
another part of the building, is Liveings’s patent gas indicator, 
for indicating the percentage of gas in mines, which are manu- 
factured by the firm. In the open yard, near the compressed air 
tramway, may be seen some of Muirhead’s patent compound iron 
telegraph poles, fitted with insulators complete, which are well 
known as possessing strength and adaptability for telegraph pur- 
poses, combined with lightness; the importance of which, as 
re transport over rough country, is well known to practical 
telegraph engineers. 


The Electric Light on Railways.—The Lancashire 
and Yorkshire Railway Company is still experimenting 
with the electric light for the lighting of carriages, but 
will not, we learn, be able to come to any conclusion 
on the matter in time for the coming winter. 
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THE PRESENT STATE OF ELECTRIC 
LIGHTING IN GERMANY. 


ON the 16th September, 1885, a pamphlet on this subject, 
drawn up by Dr. Schilling on behalf of the Board of 
Management of the Munich Gas Company, was laid 
before the general meeting of the shareholders. No 
one need be surprised that gas engineers feel from time 
to time disposed to express their views on the value of 
the electric light. It will be remembered from the 
reports of the congresses. of gas experts that a few 
years ago the directors dwelt with satisfaction on the 
scanty development or the failures of electric lighting in 
their respective districts. Now the posture of affairs is 
altered. In the last five or six years, says Zeitschrift 
Siir Electrotechnik, a number of works have sprung up 
in Germany for the manufacture of installations for the 
electric light, and have manufactured a quantity of 
appliances for that purpose, which must be somewhere 
in existence. In accordance with these changed con- 
ditions the pamphlet before us gives a view of the 
extension of the electric light in Germany. The 
remainder of the contents of the pamphlet is devoted 
to the qualities of the electric light, the question of 
central stations and the electric illumination of streets. 

As regards the extent of the electric light the author 
maintains that electric lights in Berlin are equivalent 
to about 0°5 per cent. of the gas lights, but in Munich 
to 35 per cent. Concerning the latter city he writes : 
“At present the electric light is relatively more 
developed in Munich than in Berlin. As regards the 
electric light Munich has made greater advances than 
any other German town. It shows ignorance of the 
facts of the case if people complain that the introduc- 
tion of electricity in Munich is slow, or that we lag 
behind other cities. We have at present the following 
electric installations in activity :— 


Establishment. Date. Motive Power. 
Central Station . | Sept. 1st, 1882 | 50 80 | Gas engines. 
Arzberger Cellar... | Oct. Ist, 1882} ... | 160 Steam engine 
Nov., 1882 | ... | 53 | Do. 

Seidl, Bakery ... ...| Nov., 1882 19 | Gas engine. 
Golden Cross ... ...| Dec., 1882 ree 65 | Do. 
Lion Brewery... ...| Sept., 1883 | 17 28 | Steam engine 
Schuh Printing Works | Oct., 1883 — 28 | Do. 
Walser Mill Oct., 1883 22 Water wheel. 
Bavaria Mill ... ...| Oct., 1883 3 80 | Do. 
Franciscan Brewery... | Oct., 1883 40 Steam engine 
St. Anna Mill... ...| Nov., 1883 2 60 Water wheel. 
De Bary-Groos «| Nov., 1883 1 .. | Steam engine 
Hacker Brewery... | Sept., 1884 80 | Do. 
Knorr and Hirth ...| Oct., 1884 75 Do. 
Hotel Roth... ...| Dee., 1884 100 | Water wheel. 
Rosipal ... ...| 1884 3 60 Gas engine. 
Central Halls... Dee., 1884 5 |... | Water wheel. 
Aug., 1883 
Colosseum ect teed and 21 Steam engine 
1884 
(May and 
Maximilian Baths ... i Dec., 188 4 6 36 Do. 
Dec., 1883 
Palace Theatre and -- | 750 | Do. 
Jan., 1885 
Court Theatre... ...| Jan., 1885 | 1,750 | Do. 
Old Academy ... ...| May, 1885 1 12 | Gas engine. 
Kindl Brewery ...| May, 1885 7 | Steam engine 
Pschorr Brewery ...| May, 1885 | ... 86 | Do. 
Tivoli Mill ... ...| June, 1885 3 20 Turbine. 
Military School _...|_ June, 1885 1 _ Gas engine. 
April, 1885 | 9 | 52 Turbine. 
Waechter, makers 1883 48 | Gas engine. 
Einstein, plant. 1883 3 | 50 | Steam engine 
133 3,770 


“Hamburg has at present only 25 installations in 
action with about 80 are lamps and 1,400 glow lamps. 
Of these, 4 installations with 25 are lamps and 200 
glow lamps belong to the city, and are worked with gas 


engines. The larger private installations make use of 
steam-power. 

“In Hanover the hall of the station is illuminated 
with 12 arc lamps, the Palm Garden with 8 are lamps, 
and there are further in two streets 10 are lamps, 
Glow lamps have not been as yet introduced. 

“ Bremen has only two electric installations with are 
lights, the public baths and the offices of the savings’ 
bank ; the former is worked by steam-power already 
existing, and the latter by a gas engine. 

“ At Cologne there are 8 are lamps and 400 glow 
lamps. 

“ At Leipzig, the places of amusement, three manu- 
factories, and one shop for electric appliances are 
lighted electrically. 

“ At Dresden there are 14 installations with 62 are 
lamps and 446 glow lamps; 10 of these are worked by 
steam-power already existing in manufactories, and 4 
by gas engines. 

“ In Breslau the electric light has found, so far, but 
little entrance, only a few restaurants and mercantile 
establishments being lighted in this manner. 

“ In the industrial towns of Germany there are several 
in which the electric light is extensively applied in 
various works. Chemnitz has 17 electric installations ; 
2 in weaving establishments, 2 in spinning mills, 2 in 
dye works, 2 in stocking factories, 1 in a coloured 
paper mill, and 1 in a machine works. There are 117 
are lamps and 470 glow lamps, generally driven by the 
steam engines of the establishments. Crefeld has 69 
are lamps and 1,203 glow lamps, half impelled by 
steam and half by gas engines. Barmen has 14 instal- 
lations with 81 are lights and 659 glow lamps, almost 
entirely in manufactories. Elberfeld has 7 installa- 
tions, with 9 are lamps and 126 glow lamps. In the 
spinning and weaving establishments of Gladbach 
there are 15 are lamps and 230 glow lamps, exclusively 
driven by the engines of the works. 

“Tn a number of other German towns there are as yet 
only single electric installations. Altogether, accord- 
ing to the data before me, I estimate the number of 
electric light installations in German towns in so far 
as the latter are supplied also with gas—consequently 
exclusive of isolated establishments not connected 
with gas systems—at about 400, with about 1,500 are 
lamps and at the outside 20,000 glow lamps. The 
number of gas burners existing in these cities is fully 
5 millions. Hence it is seen that the number of the 
electric lights now existing is not half per cent. of the 
simultaneously existing gas burners.” 

Against these statistics we have a twofold objection. 

Firstly, arc lamps cannot be put on a par with 
gas burners. An 8 A are lamp must be considered 
equal to 12, or at least 6 glow lamps of 16 normal 
candle-power, because it can, in fact, replace 6 such 
lamps. Most gas burners in towns, except “ intensity 
burners,” have only a luminous power of 12 candles. 
If we take this into account the electric light far exceeds 
05 per cent. of the gas lights. 

Another objection to these statistics is their serious 
inaccuracy. For Hanover we find, e.g., the number of 
are lights given as 20, whilst glow lamps are stated as 
entirely absent. But in fact, at the beginning of this 
year there were in activity at Hanover 74 are lamps 
and above 300 glow lamps. Hence the value of the 
author’s statistics is very doubtful. 

It cannot be forgotten that in this enumeration the 
exceedingly numerous installations of isolated manu- 
factories are disregarded. The circumstance that many 
such solitary works do not provide themselves with 
oil-gas, but introduce the electric light, speaks strongly 
for its value. 

Dr. Schilling then discusses the safety of the electric 
light as against fire, concerning which he says that only 
prolonged experience can decide whether it is safer 
than gas. With which we are fully agreed. Electro- 
technics are not so far developed that their results on 
insulating materials can be brought to a conclusion. 
The question of insulation is not always readily solved. 
The circumstances are so varied that one and the same 
insulating material is not universally applicable, On 
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the other hand, we are already able to construct highly 
fire-proof and very well-insulated conductors. With 
correctly selected materials and careful workmanship, 
installations for the electric light are already carried 
out in very dangerous places where gas lighting is out 
of the question. Such are the elution houses of sugar 
works, powder mills, and places filled with explosive 
dust. We believe, therefore, that the question of the 
danger of fire will be decided in favour of the electric 
light. The author continues : 

“ Asto the colour and the steadiness of the electric 
light, we are, in my opinion, by no means justified in 
considering it preferable to gas light. Only open gas 
flames exposed to wind and currents of air flicker, 
whilst argand flames, properly protected, burn steadily. 
It is in our power .to procure gas light as steady as it 
may be desirable. The light of the so-called ‘ Siemens 
regenerative burner’ is unsurpassable as regards 
steadiness and equability, and on this account it has 
been introduced into the rooms of the Academy of 
Arts here and into the Art Industrial Schools. In 
electric lighting the are light cannot be used for many 
purposes on account of its unsteadiness, and a steady 
light can be obtained only with glow lamps, provided 
always that the driving power works smoothly. The 
colour of the electric light, as far as glow lamps are 
concerned, is closely similar to that of gas. I am con- 
vinced that if a stage was lighted up one evening with 
glow lamps and the next with the same number of gas 
jets, the greater part of the spectators would perceive 
no difference.” 

In judging the qualities of the electric light, glow 
lamps and are lamps must be considered separately. 
Are lamps are better adapted for a general illumina- 
tion, glow lamps for the special illumination of work 
tables. Where the are light is properly conducted its 
steadiness is sufficient for a general illumination. We 
are here reminded of the top light at the Munich Exhi- 
bition, which gave a very good effect and burnt 
steadily. With glow lamps absolute steadiness is 
obtainable, and is in good installations actually ob- 
tained in practice. 

We had recently, by the kindness of the engineer, 
J. L. Huber, of Hamburg, the opportunity of examining 
the installation at St. Paul’s, with about 80 glow lamps, 
which on prolonged and careful observation showed 
not even the faintest fluctuation. To our astonishment 
we found a small high pressure steam engine which 
did not work much better thanasteam pump. The 
regulation of the current was effected by means of an 
accumulator, introduced parallel with the glow lamps. 
A galvanometer showed that this accumulator alter- 
nately took up the excess of the current and made good 
the deficiency when the angular velocity of the steam 
engine fell off. For such purposes of regulation it is 
not necessary to have accumulators of great capacity, 
small ones being fully sufficient. The regulative action 
of the accumulator, already well known, is easily ex- 
plained. If we have, e.g., an accumulator of the elec- 
tromotive power of 100 volts, then if the dynamo 
revolves more rapidly, so that without the accumulator 
we should have 101 volts produced, this excess of cur- 
rent is at once taken up by the slight resistance of the 
accumulator, which acts like the weir of a mill, but 
with more precision. 

We cannot understand the assertion that only open 
gas burners exposed to wind and draughts flicker, 
whilst argand flames, properly protected, burn steadily. 
In the first place most gas burners are not argands, 
which are very costly, but fish tails, bat’s wings, &c. 
These, even when protected, do not burn steadily, even 
in closed places. The argand burners are far removed 
from burning steadily, and this from the following 
reasons. In the first place the pressure of gas in the 
system of mains and pipes in any town fluctuates in an 
unheard-of manner, not merely on the approach of 
darkness, but also later. It frequently occurs to us 
that we have to regulate an argand burner by turning 
the tap three times or more in a quarter of an hour, 
even after all other lights are extinguished. Without 
such regulation the variation in the light often exceeds 


100 per cent.; and even when the pressure remains for 
a time constant the light is not steady. Every change 
of atmospheric pressure, such as that produced by 
opening or shutting a door, causes an unpleasant jump- 
ing. If the door remains closed the flame is still not 
steady, but dances more or less up and down. How 
any one can speak of the steadiness of a gas flame is to 
us simply inconceivable. Every petroleum lamp is 
superior in steadiness to gas. The manifold annoying 
fluctuations of gas are now not so much noticed, because 
habit has familiarised us with these deficiencies. 

As to the colour of the are light, the public has 
become colour-blind in the evening, and will only 
regain the power of seeing when they have been for 
some time accustomed to the are light. 

Dr. Schilling continues :— 

“ How any one can adduce regularity in operation 
as an advantage of electric lighting as compared with 
gas is a mystery, for the very opposite is the fact. I 
must remind you, firstly, of the occurrences at Stutt- 
gart and at Briinn. The Court Theatre at Stuttgart 
was left for an hour without light on February 22nd of 
this year because the lubricating box of a piston rod 
had not been filled, and the rod consequently became 
heated. In the new Town Theatre in Brinn the lights 
went out so completely on February 17th that the 
audience were compelled to go home, because the con- 
ductors had been inundated by a defect in the water 
mains.” 

It seems to us unjustifiable to judge the regular 
working of installations for electric lighting from the 
“occurrences at Stuttgart and Briinn.” The failure of 
the light at Briinn is a question not of electro-technics, 
but of hydraulic engineering. Electric conductors 
can be laid so that they cannot be injured by inunda- 
tions. If this is omitted, the demand that a flood 
should not happen is as justifiable as that burning 
cigars should not be thrown into open powder casks, or 
upon gas pipes made of varnished linen. As for the 
occurrence at Stuttgart, it is time for this thrice-told 
tale to disappear from stock. If lighting installations 
of such importance are intrusted to persons without 
the necessary knowledge, as was the case at Stutt- 
gart, the fault does not lie in the system. We informed 
the engineer—who had been in our employment— 
before he went to Stuttgart that he was not equal to 
his task. He would have been equally unfit to manage 
gas works. 

The author is further in error if he says that the 
lighting depends on the circumstance that “the engi- 
neer omits to fill a lubricator.” This is not the case, 
The light is compromised when an unqualified person 
is appointed to this duty and does not understand how 
to utilise the technical arrangements which afford a 
complete guarantee for regular working. 

Moreover, we must not fancy that the illumination 
of theatres can be imperilled only by stupid engine- 
minders. This can happen with gas works like those 
of Hanover in spite of their directors and engineers. 
On the 8th of this month the performances in the 
Theatre Royal were interrupted on account of a failure 
of the gas lights. The disturbance recurred afterwards. 
The cause was that a new gasometer was brought into 
connection at the gas works, and the engineers under- 
stood so little how to manage this operation that a 
quantity of atmospheric air was conveyed into the 
mains. For what reason this impurity was not first 
expelled by means of gas has not become known. The 
fact is that not merely the theatre—which alone, ac- 
cording to the belief of the gas company, was supplied 
by the separate main—but the lighting of the neigh- 
bouring streets and houses. We suspect with good 
reason that this failure of gas lighting will not go the 
round of the papers like the “ well-known occurrences 
at Stuttgart and Briinn.” 

The author then considers the improvement of the 
air by the use of the electric light. His views, which 
have been already published in the Gas Journal, have 
been discussed on a previous page (341) of the Central 
Blatt. With reference, probably, to this critique, the 
author writes :— 
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“The objection that energetic ventilation produces 
an unpleasant draught, and that on this account the 
ventilation must be reduced to a minimum, or in other 
words gas lighting must be avoided, is untenable, as 
we have a number of public buildings lighted with 
gas in which there is good ventilation without the 
least annoyance of a draught, especially some recently- 
built theatres. A ventilation which produces an un- 
pleasant draught is improperly arranged.” 

We must insist that we know ventilating systems 
arranged by recognised authorities which produce 
draughts. On a stage ventilation is impotent unless it 
produces a draught. The only means is to banish the 
sources of heat (and of watery vapour, carbonic and 
sulphurous acids). In fine we cannot fit up every 
workshop and every place of business or of amusement 
with a costly system of ventilation, practically speak- 
ing, in every locality which formerly suffered from the 
heat produced by gas; the electric light is greeted as a 
benefit, whether the temperature and the proportion of 
carbonic acid are still a few shades too high or not. 
The slight degree of heat given off by the electric light 
is and remains a great benefit in spite of all attempts to 
under-value it. Those who, like lithographers, wood 
engravers, compositors, &c., are compelled in con- 
sequence of their great need of light to work quite 
close to lamps, do not know how sufficiently to ac- 
knowledge the benefits of the electric light. Without 
exaggeration we may maintain that health is ruined by 
heat permanently radiating upon the forehead; the 
temperature of the air is a very secondary matter. 

Such were the technical expositions of the author. He 
then discusses financial questions, representing glow 
lamps as a luxury of illumination. But what may not 
be regarded as a luxury? Gas lighting in private 
houses is a luxury which in many places has been 
again dispensed with. It is easy to find gas fittings 
which are thrown out of use, whilst paraffin lamps 
supply their place. With the present exorbitant prices 
of glow lamps they will generally prove more costly 
than gas, whilst are lights are generally cheaper. How- 
ever this may be, electrotechnics have no reason to 
complain of the slow deyelopment of the electric light 
in Germany. It is better if this matter advances ‘with 
us slowly and steadily than if it stumbles in its hurry 
as in England. In this view we conclude with the 
author’s aspiration : 

“ The unsound foundations may sink, with all those 
who have contributed to the deception and the losses 
of the public—the air must be purified again ; then the 
honest endeavours of science and technology will again 
receive honour, and solid industry will meet with due 
credit.’ 


REVIEWS. 


The Practical Telegraphist. By WtULLIAM LYND. 
London: Wyman and Sons, 74-6, Great Queen 
Street, Lincoln’s Inn Fields. 


This book, although actually a new edition of “The 
Practical Telegraphist,” published not long ago, has 
been so entirely revised and rewritten, that it may 
practically be regarded as a new work. Mr. Lynd, in 
getting out his book, has not hesitated to employ the 
paste and scissors method in a most unblushing 
manner ; indeed, he has extracted wholesale from the 
earlier “ Technical Instructions” drawn up by the Post 
Office for the information and guidance of its 
employés, and also from the well-known text-book on 
“Telegraphy ” of Messrs. Preece and Sivewright, and 
from other works. <A chapter on “ Ocean Telegraphy,” 
and some portions of the chapters on Testing, and a 
chapter on the Gravet Slide Rule, are, indeed, the 
only really original parts of the volume. It is true 
that due acknowledgment is made of the original 
authorship of most of the matter, and we think that 
the result of the compilation will prove satisfactory to 


purchasers of the book ; but we do not think that any 
great credit is due to the author for what he has pro- 
duced, although the work is certainly a useful one, 


Arithmetical Physics. Part 11.B. Magnetism and 
Electricity (Degree and Honours Stages). By C. J. 
WoopWARD, B.Sc. London: Simpkin, Marshall 
and Co. 


The example set by Mr. Day in his “ Exercises on 
Electrical Measurement,” has resulted in several 
imitators following after him. Mr. Woodward, 
although working much on the same lines as Mr. Day, 
has included a larger amount of explanatory matter 
with his examples than was the case in the latter 
gentleman’s book. The examples, however, are hardly 
of such a practical nature and value as could be wished, 
being evidently written by a science teacher and not a 
science applier. The great mistake is made of giving 
a large number of questions and no answers to them. 


NOTES. 


To our Correspondents—We would intimate to our 
readers that in future all letters, to insure insertion in 
our current columns, should reach us by noon on Wed- 
nesdays. 


The Electric Lighting at Paddington Station.—The 
“ Railway Traveller” who, as stated in another note, 
has written to the 7%mes about the lighting of railway 
carriages, has the following remarks in his letter, re- 
specting the electric lighting installation at Paddington : 
—* As a daily traveller on the Great Western Railway, 
I have not failed to observe the great installation (I 
believe this is the proper word) of electric lighting now 
going on at Paddington Station and its precincts, and if 
I were a shareholder I should certainly ask at the next 
general meeting what was the cost of this experiment, 
and what benefit it was to the company. The expense 
of this very unnecessary experiment must be enormous, 
and if the money had been spent in improving the 
lighting of the company’s carriages instead of being 
wasted upon the station and adjoining goods yards, the 
shareholders and passengers would have been greatly 
benefited. Surely the gas lighting at this station was 
amply sufficient, and if it was not it could have easily 
been made so at small cost, as we see it has been done 
at other termini in London where electric lighting has 
been tried and given up—notably St. Pancras. As it 
is, in the opinion of a great many people (including 
some shareholders) the money has been wasted; and 
the whole scheme is, in fact, an advertisement for the 
benefit of the electric lighting company who are doing 
the work.” 


Electric Lighting in Munich.—Electric lighting is 
said to have made greater advances in Munich than in 
any other town in Germany. There are upwards of 
30 installations in the town, of greater or less extent, 
the total number of lamps in use being 133 are and 
3,770 incandescent. An interesting article on electric 
lighting in Germany will be found in our other 
columns. 


The Electric Light in Canada,—The daily papers of 
a few days ago contained the announcement that the 
promenade known as the Dufferin Terrace, Quebec, has 
recently been lighted with electric lights, and that the 
power for generating the electricity is supplied by the 
Falls of Montmorency (some nine miles distant), which 
give a strength equal to about 1,600 horse-power. The 
experiments, it is said, have been satisfactory and 
successful, and the question of lighting the entire city 
in a similar manner is now under consideration. We 
shall look with interest for further details respecting 
this installation. 
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Telephone Extension in Yorkshire.—The telephone 
lines which the National Telephone Company, Limited, 
has been constructing for the Bradford Corporation 
Waterworks, have been completed. The poles which 
have been erected to carry these wires will enable the 
telephone company to run lines to and open call 
offices in Bingley, Keighley, and Skipton in connec- 
tion with the Bradford Exchange, whence the public 
will be enabled to communicate with subscribers in 
other parts of Yorkshire on payment of a small fee. 
Exchanges will also be opened in these towns, which 
will be put in direct communication with Bradford, as 
soon as sufficient support can be obtained. The com- 
pany has recently completed a trunk line to Sheffield, 
which town is now in communication with Bradford, 
Leeds, and other places in the West Riding. It is con- 
templated, if sufficient subscribers come forward, to 
open an exchange in connection with Bradford ina 
central position between Eccleshill, Idle, and Apperley. 
The company would thereby be enabled to connect 
firms and private residences in these places upon con- 
siderably reduced terms. A similar scheme is pro- 
jected for Rawdon and Yeadon. 


Telephonic Charges—A meeting to discuss tele- 
phonic charges was held by the Leeds Chamber of 
Commerce last week. Colonel Raynsford Jackson, 
chairman of the National Telephone Company, and 
Major Harrison, managing director of the same, were 
present. The Chairman, Mr. J. Hirst, said the meeting 
had been called to discuss the question of telephonic 
charges, with respect to which considerable dissatisfac- 
tion had been expressed. On making enquiries it had 
been found that the charges in Leeds were about the 
same as those in other towns. Colonel Jackson, in the 
course of a long address, said the dissatisfaction of the 
Leeds people was unfounded. No doubt if any one had 
taken out a patent he would expect to make money by 
it. With reference to the telephone monopoly, it was 
known that the Telephone Company gave a large sum 
of money for the patent, and also a very large sum in 
order that the patent should not be infringed. The 
profits of the American Bell Telephone Company were 
£342,000, whilst those of England were £56,000. The 
profits of the sub-companies in America amounted to 
£690,000, and those of England to £50,000. The total 
profits in America were £939,000, whilst those of 
England were only £103,000. In England there 
were about 32,000 instruments, and 329,000 in 
America. In New York the tariff was £32,000, 
which showed that where the tariff was high there 
was a correspondingly large number of telephones. 
The Leeds subscribers had complained that their 
tariff was higher than other towns. In Leeds and 
Birmingham the tariff was £15, whilst the tariff of 
London, Liverpool, and Glasgow was £20, and there 
were eleven towns where the tariff was £15, all of 
which were smaller than Leeds. Comparing those, it 
would be seen that Leeds was very well treated. It 
was quite impossible that all towns could be treated 
alike, and it had been the desire of the company to 
make the charges of the telephone in accordance with 
the size and importance of the town. It would be better 
for Leeds if more telephones were erected in private 
houses. The Chairman having intimated that Colonel 
Jackson would answer any question put to him, Mr. 
S. Marshall said that when he had a telephone erected 
on his premises he thought that he would be able to 
send a message to the exchange, to be transmitted by 
telegraph to different parts of the country. Colonel 
Jackson, in answer, said that the company had asked 
Mr. Fawcett, late Postmaster-General, if he would allow 
a telephonic subscriber to send a telegram through the 
telephone. He said that the minimum charge would 
be £90 per year, and the company “would have to put 
up their own wires. This method was tried in Glasgow, 
and had cost £120 for one year. They made 30s. in 
the first quarter, so that the experiment had been a 
great failure. They were willing to co-operate with 
the telegraph authorities, if the latter were agreeable. 


The Telephone in Carlisle—Wednesday last week 
witnessed the opening of the Carlisle Telephone 
Exchange. Whitehaven, Workington, and Maryport, 
are already in telephonic communication with each 
other; Carlisle is in communication with Dalston ; 
and with a return of good trade an extension 
of the wires from Dalston to Maryport is ex- 
pected to follow. The National Telephone Com- 
pany has secured commodious and central premises 
at the corner of Devonshire and English Street. On 
Wednesday afternoon, on the invitation of Mr. Ben- 
nett, the general manager of the company, a number of 
gentlemen met at the exchange to witness its opening. 
Wine and cake having been served, the Mayor proposed 
“Success to the Telephone Company,” and the toast 
having been duly honoured, Mr. Bennett, in response, 
gave some information as to the progress of telephone 
communication in Carlisle, and also as to the advan- 
tages of connection with the exchange. The list of 
subscribers now numbers thirty, and further connec- 
tions almost immediately are anticipated. After 
the formal opening of the exchange, some discus- 
sion took place as to the charges made by the 
company, and also as to the probability of the rail- 
way companies becoming subscribers. In reply to Mr. 
Wheatley (who complained of the high charges made 
by the Post Office for the “time current”), Mr. Ben- 
nett said he did not think the tariff charged at Carlisle 
was likely to be reduced at present, it being as low as 
experience showed they could possibly make it. The 
company had not only to pay a royalty to the Post 
Office, but also to the patentees of the instruments. 
When the patents had expired a considerable reduction 
might be expected, but before that period he could 
hold out no hope of lower charges unless the Post 
Office would consent to waive their royalty of 10 per 
cent. on the gross revenue. Mr. Watt asked what pro- 
spect there was of the railway companies subscribing 
to the exchange. Mr. Wheatley and others expressed 
an opinion that unless the railway companies joined 
the system the telephone would be of comparatively 
little use ; and it was pointed out that, for making in- 
quiries as regards goods, it would be of the utmost 
utility to all merchants and manufacturers that they 
should be in direct communication with the goods 
offices of the several railway companies. Mr. Winder, 
on behalf of the London and North-Western Company, 
and Mr. Parker, for the North-Eastern Company, 
undertook to recommend the introduction of the tele- 
phone for the purposes indicated. At the close of the 
proceedings the Mayor, on behalf of the assemblage, 
expressed his thanks to Mr. Bennett for the description 
and explanations he had so kindly given. 


Lecture on the Telephone.—Mr. Lant Carpenter, 
lectured a few days ago at Greenock, under the Gil- 
christ Trust, upon “The Telephone, or Talking by 
Electricity.” The lecture, which was of the popular 
order, being one of a series of “ Science Lectures for 
the People,” was found interesting by the audience, 
from whom Mr. Carpenter won frequent applause. 


Underground Telephone Lines.—We are informed 
that the Telephone Company of Brescia is now placing 
the whole of its system of telephone wires underground 
by means of the Berthoud-Borel cables, and has taken 
delivery of 106 miles of conductor from the Kinetic 
Engineering Company for that purpose. 


Direct Spanish Cables—We are informed of the 
interruption of both the Falmouth-Bilbao cables of the 
Direct Spanish Telegraph Company. Arrangements 
have been made by which telegrams for Bilbao, Madrid, 
and other places in Spain, can, during the interruption, 
be promptly forwarded by the Eastern Telegraph Com- 
pany’s route. 


The Sunk Light Cable——The Elder Brethren of the 
Trinity House have given the following information 
as to the electric communication with the Sunk Light 
vessel :—* The Telegraph Construction Company have 
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undertaken for a certain sum to maintain the commu- 
nication for 12 months as an experiment. They have 
met with many difficulties, occasioning interruptions, 
sometimes of a few hours, at other times a day or two. 
Communication ceased on the 2nd inst. and has not yet 
been restored; but the company are still hopeful of 
complete success. But this corporation have not un- 
dertaken, nor authorised the company to undertake, 
to signal passing ships to Lloyd’s or to convey orders 
to them. The experiment is being made with the 
consent of the Board of Trade, under conditions which 
involve, perhaps, considerable expense to the Mercan- 
tile Marine Fund, and no individual or association has 
the privilege of receiving intelligence or giving in- 
structions by this means at the expense of that fund.” 


Tron Telegraph Poles—A metallic telegraph pole 
has been adopted by the Canadian Government for its 
telegraph lines on the north-western prairies. The 
pole is constructed of malleable galvanised iron, and is 
1} inch in diameter at the top and 2} inches in dia- 
meter at the bottom, and weighs less than fifty pounds. 
The bottom of the pole is set into a claw-plate, upon 
which the earth is closely packed to a height of about 
two feet. Then another plate is put into place around 
the pole, and the earth packed upon it to the level of 
the ground. The claw-plates take a hold in the ground 
at once, so that the pole becomes solidly fixed imme- 
diately after being set, which desideratum is only 
obtained by the ordinary wooden pole after it has been 
in the ground for at least a year. A recent test is said 
to have shown the great strength of the pole, as a 
heavy No. 6 Government wire was strung and the 
poles subjected to the greatest possible strain, but with- 
out moving them in the least. Messrs. Latimer Clark, 
Muirhead and Co., are the manufactures of this pole. 


Sale of Electric Lighting Plant.—A portion of the 
dynamos, lamps, and other machinery and stock of the 
Hammond Electric Light and Power Supply Company, 
Limited, was offered for sale by Messrs. Wheatley 
Kirk, Price and Goulty, at the works in Appold Street, 
Finsbury, on Tuesday, Wednesday, and Thursday. The 
result of the first day’s sale can scarcely, we should 
imagine, have been satisfactory, for high prices were 
never reached; Brush dynamos going for from £75 to 
£80 or so, Ferranti dynamos of different types fetching 
from £45 to £65. Brush 2,000 C.P. are lamps brought 
from £2 10s. to £3 each. The Ferranti patent rights, 
and the Brush concessions for various districts were 
offered, but were withdrawn after a single bid of £20 
for the former had been tendered. The sale will be con- 
tinued on Monday and two following days next week. 


Insulators.—An ingenious form of insulating stem 
for experiments in static electricity has been devised 
by M. Fonvielle. He uses a hollow rod of glass and 
inserts a spiral of platinum wire, which, being rendered 
incandescent by means of a small bichromate battery, 
heats the stem and keeps it dry, thus insuring perfect 
insulation, 


Transmission of Sound,—Prof. W. E. Ayrton writes 
upon this subject to Nature as follows :—* In connec- 
tion with the subject of mechanical telephones, which 
has been occupying public attention lately, there is a 
note by Mr. Miller in a recent number of Nature, 
regarding certain experiments made in 1878 on the 
propagation of sound. With reference to this, Prof. 
Wernhold, of Chemnitz, writes to me, saying that as 
early as 1870 he had shown that human speech could 
be transmitted very distinctly through stretched wires 
or threads, and mentions that the results of his re- 
searches were published in an article on ‘ The Trans- 
mission of Human Speech through an Iron Wire,’ in 
Carl’s ‘ Repertorium fiir Experimental Physik,’ Band 
vi., Serie 168.” 


Removal.—Messrs. Mark Bailey and Co., makers of 
incandescent lamps, have removed both their office and 
manufactory to Cadby’s Steam Works, Leather Lane. 


Fitzgerald’s Secondary Battery.—We understand 
that under the recent patents of the inventor very con- 
siderable progress has been made with these batteries, 
more especially in the ratio of weight to work. This 
result is obtained to a very large extent by making the 
negative elements entirely of peroxide in the form of 
hard slabs, electrical contact with the terminals of the 
battery being effected by means of strips of inoxidi- 
sable material. Thus the bulk of the element consists 
of the material to be acted upon, and the action more- 
over takes place throughout the whole of the mass, and 
it is not necessary to have a considerable weight of 
lead in order to support and make contact with the 
active material. By using inoxidisable contacts also, 
all chance of local action, and the resulting “sul- 
phating” is done away with. Sixteen ampére hours 
are obtained from every pound weight of these ele- 
ments. The positive element has most remarkatle 
mechanical as well as electrical properties. It can be 
bent, or even rolled and unrolled, without damage, as 
it consists almost entirely of a peculiar form of spongy 
lead. As many as 27 ampére hours are obtained per 
pound of these elements. Recent tests made with a 
one horse-power cell which has been sent to Paris are 
said to have given a ratio of 10 ampére hours, or 20 
watt hours per pound of plates, the total weight of the 
cell, including everything, being 75 lbs. Sulphate of 
magnesia has been discovered to possess wonderful 
properties as an electrolyte, its power of fixing per- 
oxide in the “ forming ” process being greatly superior 
to the ordinary acid electrolyte. Thus the first cost of 
the batteries has also been greatly reduced. We un- 
derstand that when the negotiations which are in hand 
for the sale of the foreign patent rights are completed, 
we may expect to hear of something practical being 
done with the battery in this country; as it is, we 
believe that many have been disappointed at not 
seeing it at the Inventions Exhibition, although it was 
advertised there. 


Gas Engine Competition.—The Mechanical World 
understands that Messrs. Crossley Brothers, the makers 
of the well-known Otto gas engine, having issued a 
challenge at the Mining Exhibition at Glasgow, to the 
effect that £100 will be given to some charitable insti- 
tution in the event of any rival engine maker proving 
that the Otto engine does not consume less gas by 25 to 
75 per cent. than any other gas engine, the challenge 
has been taken up by the Glasgow Gas Engine Com- 
pany, which hopes to prove that its engine consumes 
less gas than the “Oito.” Arrangements are being 
made for a trial, which will shortly be made. 


Priority Claimed !—With reference to the note 
headed “A Bright Augury,” on page 341, Sir Thomas 
8. Bazley writes to say that, with the best wishes for 
the son and heir of Sir David Salomons, he begs to 
claim priority in this respect on behalf of his grandson 
(son of Colonel Leach, C.B.), who was born at Hatherop 
on the evening of 2nd August last, the room being 
illumined at the time by the incandescent electric 
light. 


Engineering Society, King’s College.— Mr. F. 
Saunders, on Tuesday last week, read a paper before 
this society on “Motive powers for dynamos.” The 
author showed the importance of good motors in the 
application of electricity to lighting, to prevent a 
breakdown, and described a method of having a 
duplicate plant ready to start in case of accident, and 
possibly the spare engine and dynamo always running 
at a low rate of speed. 


W. T. Glover & Co.—We understand that it is con- 
templated by Messrs. Walter T. Glover & Co., of Man- 
chester, the electrical wire and cable makers, to place 
their business under the Limited Liability Acts, but 
that only a small amount of additional capital will be 
available for the personal or business friends of the 
firm, the concern becoming what is generally termed 
a private limited company. 
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The Stearns Condenser Patent.—We stated last week 
that Judge Wallace had refused the injunction against 
the Baltimore and Ohio Telegraph Company for using 
the Stearns dulplex system, asked for by the Western 
Union Telegraph Company. The following is further 
information respecting the case, given by the Electri- 
cian and Electrical Engineer of New York :—Although 
it has attracted but little public attention, this case is 
in reality one of the most important ones in respect to 
the magnitude of the monetary interests involved, 
which has ever occupied the attention of the courts in 
the United States. It was the application of the con- 
denser by Joseph B. Stearns which first rendered it 
commercially practicable to operate long lines of tele- 
graph, whether overland or submarine, by means of 
duplex telegraph apparatus. The United States patents 
for this invention were purchased by the Western 
Union Telegraph Company in 1873, and have unques- 
tionably increased the value of its property to the 
extent of many millions of dollars. The patent was 
reissued in 1873, and again in 1882. The counsel and 
experts of the Baltimore and Ohio Company having 
advised it that in view of certain decisions, the second 
reissue of the Stearns patent had in all probability 
rendered it invalid, under the present interpretation of 
the law, the bold move was made of applying the con- 
denser to a large number of the main lines of the 
Baltimore and Ohio Company, thus enabling it to 
quadruplex a large portion of its system, and thereby 
enormously increase its carrying capacity. Suits were 
promptly instituted by the Western Union Company, 
and an application made for a preliminary injunction. 
Voluminous affidavits from nearly all the prominent 
experts in the country were filed on one side or the 
other, and some of the ablest counsel in the profession 
conducted the proceedings. The motion for injunction 
was heard before Judge Wallace, of the United States 
District Court, for the Southern District of New York, 
on September 2nd. Working models of the apparatus 
were set up in the court room, operated by the experts, 
and explained to the judge by the counsel. The pro- 
ceedings were of unusual interest, from a scientific as 
well as a legal point of view. The real point at issue 
was whether or not an attempt had been made, in re- 
issuing the patent, to expand the claims so as to 
embrace a wider scope than those of the original 
patent. Judge Wallace now decides that such is the 
case, or at least that the validity of the patent in its re- 
issued form is not sufficiently free from doubt to 
justify him in grantinga preliminary injunction. Had 
the injunction been granted, the consequences to the 
Baltimore and Ohio Company would have been serious 
if not disastrous, as they would have been deprived of 
more than one-half of their telegraphic facilities termi- 
nating in New York City at a single blow. The case 
will now proceed in the usual way to a final hearing 
on the merits, and the ultimate decision can hardly be 
reached under two or three years. This result is a 
substantial victory for the Baltimore and Ohio Com- 
pany, and very materially strengthens its position as a 
competitor of the Western Union Company, for the 
general telegraphic business of the country. 


Underground Wires in New York,—It is generally 
supposed, according to the New York Electrician and 
Electrical Engineer, that the commission in that city 
on electrical subways is obtaining a vast amount of 
valuable information from “inventors and others ” who 
appear before it for the purpose of airing their schemes. 
As a matter of fact, however, these gentlemen con- 
tradict each other to such an extent in their theories, 
that it is by no means an easy matter for the non- 
expert to decide between the false and the true. 


The John Pender Gold Medal.—This medal, open 
to students of electrical engineering at the Giasgow 
College of Science and Arts, has been gained by H. 
Osbourne Bennie, Whitworth Scholar and Royal Ex- 
hibitioner. Mr. Pender again offers a medal for com- 
petition this session. 


Railway Carriage Lighting.—‘“ A Railway Tra- 
veller” has written to the 7imes complaining of the 
discomfort he, and others of his class, have to endure 
when travelling at night, in consequence of the miser- 
able manner in which the majority of trains are 
lighted. He seems to favour gas lighting, but admits 
that electric lighting is “very good,” the great ex- 
pense, however, dismissing it from the field of com- 
mercial practicability. 

These remarks brought a reply from “ Another Tra- 
veller,” who, after agreeing that there are very few 
cases where carriages are well lighted, said :—‘ The 
directors of railway companies, however, do not 
deserve the opprobium cast on them by your corre- 
spondent for not at once adopting the gas system of 
lighting in lieu of the oil lamps now in use, for all the 
companies are quite prepared to effect improvements 
in the lighting of railway carriages as soon as the 
results of the last two years’ working of gas and elec- 
tricity on some of the lines have been made public. 
I remember reading the article in The Times of 
November 27th, last year, in which was described very 
minutely a train lighted by electricity on the Brighton 
Railway, and the inspection of same by the Board of 
Trade. This train and others fitted up with similar 
appliances have been running uninterruptedly for two 
years, and had your correspondent travelled by these 
trains, as I have done, he would not probably have 
asserted that electricity had been discarded on account 
of its costliness. The Board of Trade reported so 


- favourably of this system of lighting, introduced by 


the Brighton Railway Company, that the Sonth- 
Eastern Railway adopted the same system. These, 
however, are not the only lines which have been expe- 
rimenting with electricity as an illuminant for railway 
carriages. The Great Eastern introduced it on their 
line. The electricity, I hear, was generated by a 
dynamo machine placed on the engine, which answered 
the purpose admirably ; but the Board of Trade are 
not likely to approve of any system where additional 
responsibilities are thrown upon the engine-driver, 
whose duties are already sufficiently onerous without 
attending to dynamo machines. ... On most of the 
railways there is but one opinion, and I can fully 
corroborate all that ‘Railway Traveller’ has stated 
regarding that of the Great Western Railway. It is 
simply waste of oil, as far as its use for reading pur- 
poses, and many of the first-class passengers provide 
themselves with small candles placed on the window- 
ledges, which is Cangerous.... As to the cost of 
lighting with gas or electricity, compared with that of 
oil, I do not pretend to give an opinion, but I have 
little doubt but that this subject has been fully worked 
out by the manager of the Brighton Railway and has 
been found sufficiently economical to warrant his in- 


_ troducing electricity on his line. As to its efficiency 


those who travel daily by the trains lighted with it can 
fully testify.” 


Underground Wires in Philadelphia,—The City 
Councils of Philadelphia have granted the Western 
Union Telegraph Company permission to tear up the 
streets for the purpose of putting its wires underground ; 
but the Electrical World states that the company 
cannot possibly have its wires underground by January 
Ist, as the law requires. 


Appointment.— Mr. Henry Stott, electrical engineer- 
ing student for three sessions at the Glasgow College 
of Science and Arts, has been appointed assistant elec- 
trician on board the Anglo-American Telegraph Com- 
pany’s repairing steamer Minia. 


Was it “ Writ Sarkastick ? "—In the catalogue of the 
sale of the effects of the Hammond Electric Light Com- 
pany, in liquidation, the auctioneers have the following 
remarkable announcement: “The object of the sale 
being to place the purchaser in the same position as 
that now occupied by the Hammond Company ;” but 
they have not italicised it as we have ! 


THE TELEGRAPHIC JOURNAL AND 


362 ELECTRICAL REVIEW. 


[OcTOBER 24, 1885. 


The Electric Lighting Act.—Writing to the Times 
respecting this Act, Mr. John B. Verity says :—“ Of all 
the Bills introduced by Mr. Chamberlain none received 
stronger criticism or a more unmerited amount of dis- 
favour than his Bill for the promotion of electric 
lighting. But now the heat of the contest is passed, 
and we are enabled to look at the matter in a calm, 
unprejudiced light, how short-sighted many of the 
criticisms were! It has been alleged that it has 
played into the hands of the great gas monopoly, that 
it has been the cause of the failure and winding-up of 
numerous struggling companies, and that, far from 
attaining the desired aim, it has thrown back electric 
lighting at least a decade, and has wrought incalculable 
ill to electric science generally. But, Sir, has not the 
after-light shown the falseness of such statements? A 
Bill passed in 1882 favourable and satisfactory to elec- 
tricians would have meant an endorsement of their 
right to conduct their experiments in public and at the 
public cost and inconvenience. The inevitable failure 
resulting would have alienated public confidence and 
have thrown back the electric lighting industry far 
more than any Bill introduced by Mr. Chamberlain. 
It was not the mere question of electrical machinery 
that barred the way, as that was fairly developed, but 
it was the problem of the economical distribution 
of the electricity when generated that had to be solved, 
Again, the large London electric companies, who 
yearned so longingly to carry out the large central 
stations, soon proved themselves incompetent to carry 
out successful installations on a small scale, and the 
result is that electric lighting is falling almost entirely 
into the hands of responsible private firms. Much has 
already been done, but something still remains. The 
only central station on a large scale, satisfactory elec- 
trically and commercially, is that erected by Mr. 
Edison some three years back in New York, and he 
stated to me himself a few months back that the new 
up-town central station he is about erecting will be, 
ceteris paribus, one half the cost. What a change three 
years have wrought in the state of affairs! The great 
question of economical distribution is in a fair way of 
being solved ; the public confidence has been restored 
by a series of successful private installations and by 
the successful lighting of the large Exhibitions at 
South Kensington; men with a good technical and 
practical training are ready for the work, and every- 
thing is ripe for the introduction of a new Electric 
Lighting Bill at an early stage of the new parliament. 
Politically an opponent of Mr. Chamberlain, I am still 
of opinion that in this case at any rate he has uninten- 
— rendered good service to the cause I have at 

eart.” 


Refining Sugar by Electricity—A number of St. 
Petersburg capitalists have combined for the forma- 
tion of a joint-stock company for refining sugar by the 
American Friend electrical process. It is said to be 
beyond doubt that the process will considerably reduce 
the cost of Russian refined sugar. It is proposed to 
erect mills for the purpose in St. Petersburg, Moscow, 
Odessa and Kieff. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES 


River Plate Telephone and Electric Light Company, 
Limited,—An agreement dated 24th April, and filed on 
the 12th ult., provides for the appointment of Mr. 
Edward Fauve: Powers as managing director of the 
company in the River Plate, at a salary of £600 per 
annum, with an additional sum equal to five Monte 
Video dollars per diem for personal expenses when re- 
siding at Monte Video. As further remuneration, 
Mr. Powers will be entitled to 2} per cent. upon 
the net receipts in each year arising from telephonic 
business in the Argentine and Uruguay Republics, after 
the first year; and in the event of such per centage in 
any year being less than £150, the company will pay 
that amount in lieu of the per centage. The engage- 


ment was made for two years from the date of the 
agreement, but the company reserves to itself the right 
to determine such engagement at any time previous to 
the expiration of such two years, Mr. Powers to receive 
as compensation for such determination, 200 fully paid 
£5 preferred shares in the company. An agreement 
dated 15th inst., and filed on the 16th, provides for the 
allotment of the 200 shares to Mr. Powers, the company 
in exercise of its power, having determined the en- 
gagement. 


CITY NOTES. 


Direct Spanish Telegraph Company, Limited, 


Tue report of the directors for the half year ended 30th June, 
1885, states that the accounts for that period show, after provid- 
ing for debenture interest, a balance to the credit of profit and 
loss of £3,469 12s. 10d. 

The traffic receipts show a falling off of £1,384 6s. as compared 
with the corresponding half year of 1884, and a decrease of 
£823 17s. 3d. as compared to last half year. This unsatisfactory 
result is due to the stagnation of trade with Spain during the 
period for which the accounts are presented. 

The directors having been unable to obtain a suitable steamer 
at a moderate cost during the summer months, the overhaul of 
the original Bilbao cable has been postponed. 

The new Bilbao cable and the Marseilles-Barcelona cable 
worked perfectly during the half year. 

Unfortunately, on the 11th instant, an interruption of the new 
Bilbao cable occurred in deep water, about 70 miles from Bilbao. 
Arrangements have been made for a cable ship to proceed to the 
spot and effect the repairs. 

The directors would remind the shareholders that the joint 
purse arrangement with the Eastern Telegraph Company secures 
to this company during the interruption a revenue nearly equal 
to that earned when the Bilbao Cable route is open. 

As the circumstances mentioned by the Directors in their 
circular of the 14th January last embodied in the directors’ 
report adopted at the last general meeting still exist, they must 
continue to withhold the payment of dividend on the preference 
shares, and they therefore propose to put £3,400 to the reserve 
fund, which will then amount to £8,400, and to carry £69 12s. 10d. 
to the next account. 

At the International Telegraph Conference recently held at 
Berlin, all European telegraph administrations and private cable 
companies had to submit to certain reductions in their tariffs. 
In the case of this company it is anticipated that the effects of 
these will be counterbalanced by a development of the traffic and 
by the reduction in the inland rates at both ends. 

The new regulations of Berlin come into force on 1st July, 1886. 


The Brazilian Submarine Telegraph Company, 


Limited. 

Tue report of the directors for the half-year ended 30th June, 
1885, states that the revenue for this period amounted to 
£81,419 10s., and the working expenses to £19,774 Os. 11d. (in- 
cluding £7,830 7s. 3d. for repairs of cable). After providing 
£9,680 for debenture interest, and sinking fund, and £927 9s. 4d. 
for income-tax, there remains a balance of £51,037 19s. 9d.; to 
this is added £2,792 16s. 6d., brought forward from 31st December 
last, making a total of £53,830 16s. 3d. A quarterly interim divi- 
dend amounting to £19,500 has been paid, and £12,000 transferred 
to the reserve fund, leaving a balance of £22,330 16s. 3d. 

The directors now recommend the declaration of a final dividend 
of 2s. per share, making a total payment of 6 per cent. for the 

ear ended 30th June 1885, and that the balance, £2,830 16s. 3d. 
& carried forward to the next account. 

The various sections of the company’s line are in good working 
order, with the exception of the Madeira-St. Vincent 1874 Cable, 
in which a fault appeared on the 12th September. This, how- 
ever, does not interfere with the regular transmission of traffic by 
that cable. 

The directors regret to announce the recent death of Seifior 
Santos Silva, the company’s representative director in Lisbon ; 
they have, under the powers given them by the articles of asso- 
ciation, elected the Duke de Loulé to fill the vacancy thereby 
occasioned. 


London and Globe Telephone and Maintenance 
Company, Limited.—An extraordinary general meeting of this 
—~ was held on the 14th inst., when the resolution passed on 
the 23rd September, to wind up the company voluntarily, was con- 
firmed, and Mr. James Ford, of 31, Queen Victoria Street, E.C., 
was appointed liquidator. 

Lancashire and Cheshire Telephonic Exchange 
Company, Limited.—This company has applied to the Stock 
Exchange Committee for a quotation of its new issue of shares. 


Reuter’s Telegram Company, Limited.—The board 
of this company has decided not to an interim dividend 
for the half year to June 30th last. 
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TRAFFIC RECEIPTS. 


The West India and Panama Telegraph Company, Limited. The estimated 
receipts for the half-month ended the 15th October, are £1,963, aa compared 
with £1,718 in the corresponding period of 1884. 

The Western and Biaziltaa Tele; ash Company, Limited. The receipts for the week 
ending October 16th were £2,690, after deducting the fifth of the gross receipts 
payab'e to the London Platino-Brazilian Telegraph Company, Limited. 


The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ended October 16th amounted to £3,424. 


NEW PATENTS—1885. 


12230. “Collectors for electric tramways.” M. H. Smiru. 
Dated October 14. 

12248. “Telephone systems.” W. P. THompson. (Commu- 
nicated by E. Mauritius.) Dated October 14. (Complete.) 

12264, “Telephonic switch boards.” W.R.Laxr. (Commu- 
nicated by G. Péreire and G. F. Jarland.) Dated October 14. 

12266. “ Ships’ telegraphs and other telegraphic apparatus.” 
J. Tatt. Dated October 14. 

12283. “ Galvanic batteries.” G.Nrrost. Dated October 15. 

12288. “ Secondary batteries, accumulators, or magazines of 
electricity.” H. Tame, G. R. Dated October 15. 

12318. ““ Device for opening and closing electric circuits, chiefly 
designed for telephonic purposes.” W. R. Laxe. (Communi- 
cated by G. Péreire and G. F. Jarland.) Dated October 15. 

12324. “ True north compasses.” B. M. Dawes. Dated 
October 16, 

12325. Electro-motors.” J. Ritxy. Dated October 16. 

12343. “ Arc Lamp.” C.S. Srstzey. Dated October 16. 


12346. “ Primary electric batteries.” C.W.Srzewarr. Dated 
October 16. 

12347. “ Measuring electric currents and potentials in abso- 
late measure.” Sir W. THomson. Dated October 16. 


12360. ‘ Means for use in telegraphing addresses in cities and 
towns.” A, FEATHERSTONHAUGH. Dated October 16. 


12370. Electric bells.” F. Worpiry. Dated October 16. 


12371. ‘ Means for controlling the action of dynamo-electric 
machines.” A. P.Trorrer. Dated October 16. 

12378. ‘Galvanic batteries and the preparation of liquids 
to be used in such batteries.” A. Scnanscurerr. Dated 
October 16. 

12384. “ Electrical submarine vessel.” J. F. WappinaTon. 
Dated October 17. 

12392. “ Means for es the action of dynamo-electric 
machines and motors.” L. J. Crosstey, W. T. Gooupen, A. P. 
Trotter. Dated October 16. 

12428. “Making carbons for electric arc lamps.” O. G. 
Pritcnarp. Dated October 17. 

12466. “Lightning conductor points.” B.F.Howarp, T. L. 
Haig. Dated October 19. 

12475. “Electric telegraph insulators, or apparatus for carrying 
overhead electric telegraph conductors. J. 8. Lewis. Dated 
October 19. 

12499. “Telephone switch boards.” W. E. Heys. (Commu- 
nicated by C. C. Sonne.) Dated October 20. (Complete.) 

12532. Electro-magnetic motor.” S. W. Maguay. Dated 
October 20. 

12543. “ Automatically extinguishing fires by mechanism 
electrically operated on an increase of temperature.” A. THompP- 
son, R. O. Rircnare, W. E. Inisu. Dated October 20. 

12544. “ Facilitating electrical communication in mines.” A. 
Txompson, R. O. Rircuie, W. E. Intsu. Dated October 20. 

12545. “Porous cells, sections and plates, for electrical pur- 
poses. A. W. Armstrona. Dated October 20. 

12551. “ Regulating apparatus for electric arc lamps.” G. E. 
VAUGHAN. ryan Ie by the Austrian Small Arms Manu- 
facturing Company.) Dated October 20. (Complete.) 

12560. “Double arc lamps.” A. Durrin. Dated October 20. 


12562. “ Battery plates for electrical purposes.” J. Rerme, 
J. B. GaRNHAM. October 20. 


12571. “Brakes for railway carri . ines, and other 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1884. 


13931. “Improvements in transforming electric currents and 
in the means therefor.” J. C. Mewsurn. (Communicated from 
abroad by M. rez, of Paris.) Dated October 21. 6d. If at 
a point, a, fig. 1, of the circuit of an electric current of a given 1n- 


tensity there is placed in this current an apparatus, m, capable of 
developing under the action of the main current a counter electro- 
motive force, then a circuit, A, N, B, placed in derivation at the 
binding screws of the apparatus, m, will receive a current whose 
intensity will depend on the counter electromotive force of m, and 


ELT 
N. 


can be regulated at will so an. as it remains inferior to the inten- 
sity of the general current. If a dynamo-electric machine be 
employed—see fig. 2—the inductors, i, i', can be placed in the de- 
rived circuit, a, N, B, in such a manner that if this circuit becomes 
broken the apparatus will cease to act. 


11446. “Improvements in electric bells.” S. A. Varury. 
Dated August 19. 6d. Has chiefly for its object improvements 
in the construction of electric bells used for signalling in trains, 
but these improvements are also applicable to all cases where 
electric bells are used for signalling. 


11106. “Improvements in apparatus for measuring currents.” 
Sir Witt1aAm THomson. Dated August 9. 1s. Relates to the 
apparatus described in the number of the Review for Sept. 19th, 
1885. 


12021. “ Improvements in electric clocks with a method for 
striking hours and household alarms.” J. Esureipy. Dated 
September 5. 6d. For propelling the dialwork and hands the 
inventor adopts the usual arrangement for that purpose, with mo- 
mentary currents sent from driving clock each minute, viz., an 
electro-magnet, the armature of which, having a detent pivoted at 
upper extremity, and furnished with a pin or claw, which acts 
upon the teeth of a wheel mounted on horizontal axis parallel to 
armature, this wheel being held in position by a paul while detent 
is driven forward, the wheel is carried forward one degree or tooth 
on return of armature to rest. Instead of the usual ratchet sha: 
tooth he uses a straight tooth with 60 in the wheel; he also adds a 
detent ace g near top of armature and extending parallel to 
plane of wheel to its opposite side; this is furnished with a thin 
pallet at right angles, and placed so as to act between each tooth 
of wheel, locking wheel when armature is at rest, and freeing it 
when armature goes forward. For striking the hour he uses 
the same arrangement, but having 102 teeth in the wheel, with 
twelve pins passing through it in a concentric circle to and 
parallel with axis and near to the teeth. 


12064. ‘ Incandescent electric apparatus and the manufacture 
thereof.” J. S. WiLu1ams. Dated September 5. 4d. Relates to the 
construction of incandescent lighting apparatus, the object being 
to employ an indestructible base or support for the conducting 
material, the base and conducting elements being adapted to 
operate in unison for the development of light, the material of 
which is distributed in the thinnest practicable layer or layers, or 
a mere film, so as to reduce to a minimum the quantity of material 
in any given cross section from which light is emitted. 

12824. ‘Improvements in electrodes for secondary batteries.” 
R. Taming. ated September 26. 6d. A given quantity of 
rosin heated to its fusing point, cements, under a pressure of 
upwards of 100 atmospheres, a mixture of brown peroxide of lead 
(preferably obtained electro-chemically) and of lead filings. 

13092. “Improvements in rotary electric batteries.” A. C. 
Henverson. (Communicated from abroad by E. Bazin, of Paris.) 
Dated October 2. 6d. One of the main features of the present 
invention is the method of collecting the current necessary for the 
proper working of batteries with rotating electrodes, so as to 
collect the currents without loss, as if with fixed contacts. 

13126. “ a og age in apparatus for lighting gas by elec- 
tricity, applicable also for other pu where ignition by the 
induction of static electricity is desired.” C.L.Ciarxe and H. J. 
Coates. Dated October 3. 6d. Relates to the static induction 
apparatus already referred to in the Review. 

13162. “ Improvements in electro-dynamic or dynamo-electric 
machines.” G. Scartetr. Dated October 4. . Has for its 
object an electro-motor that will work without field-magnets. It 
consists, first, of a revolving ring or rings of soft iron cut at one 
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point and the hiatus filled with a connecting piece of brass. Each 
ring is armed with teeth sv as to form an internal toothed wheel, 
but if desirable it could be run externally, the ring being made 
with a series of holes or embedded teeth. In these teeth works 
the pinion transmitting the motion to any required machinery. 
The ring itself is supported on two flanged or curved rollers, pre- 
ferably supported on a cradle. Surrounding this ring as close 
together as they can be placed, and at every point not necessarily 
left vacant for the insertion of the brass connecting piece, or for 
the actuating and supporting mechanism, are placed coils of wire 
as in the Gramme machine; the ends of these coils are carried to 
two commutators of suitable or special construction, and so con- 
nected that as the ring advances the coil which the brass piece 
has last entered is connected to the actuating battery circuit, and 
all the other coils to the secondary circuit. 


13277. ‘ Improvements in electric railways.” J. H. JoHnson. 
(Communicated from abroad by E. M. Bentley and W. H. Knight, 
of America.) Dated October 7. 8d. Two conductors are ex- 
tended along the track, preferably in a projecting conduit, and 
divided into sections—longer than the ordinary train or locomo- 
motive passing over the road. One end of each of the sections of 
one conductor is connected by a cross connection to the succeed- 
ing section of the opposite conductor, and this cross connection 
contains an electro-magnet, which controls the connecting switch 
between successive sections of the said opposite conductor, which 
latter is connected at one end to the generator, and at the other 
end to the ground, or to a return conductor, which may be an 
aerial conductor. A signalling device,such as an are lamp, may 
be included in these cross circuits, to give notice of an approach- 
ing train. As a locomotive passes along or over asectiona branch 
current from the source is caused to pass through the motor to, 
the electro-magnet in the cross connection between this section 
and the succeeding section, which magnet being thus energised, 
causes the continuity of one of the conductors of this section with 
the next succeeding section to be broken, and thus cause the 
whole of the current to pass through the motor into the conductors 
of the succeeding section. When the motor reaches the end of 
the section one of the brushes on the locomotive disenergises the 
electro-magnet hereinbefore referred to, thereby closing the con- 
tact previously broken, and at the same time the next succeeding 
electro-magnet is energised, and the contact between one of the 
conductors in the section which the locomotive has just entered, 
and that of the next succeeding section, is broken, causing the 
whole current to be conducted through the motor to the said next 
succeeding section, as hereinbefore described, and so on through- 
out the line. 


13385. ‘ Improvements in and relating to the holders of elec- 
tric lamps.” C. H. Gimtnenam and J. F. Atsrient. Dated 
Oct. 9. Gd. In carrying out the invention the lamp is connected 
to the holder by a bayonet joint the ring of the lamp being pro- 
vined with two or more pins with which engage | shaped slots in 
the case of the holder. The two wires from the burner terminate 
in two brass or other metal contacts in the base of the lamp, 
against which abut two yielding metal contact pins working in" 
sockets and being impelled towards the mouth of the holder by 
helical springs. These sockets are carried by segmental or other 
suitably shaped pieces insulated from each other and fitted in 
that end of the holder which is screwed to its bracket or support, 
through which end enter the main conductors, the same being 
connected to binding screws carried by the respective pieces bear- 
ing the yielding contacts. 


CORRESPONDENCE. 


Swan Lamps. 


The first portion of Major Flood Page’s reply to your 
correspondent “Please,” requires no comment from 
me ; but I feel compelled to take exception to his con- 
cluding words—“ We do not sacrifice durability to an 
imaginary efficiency.” If he will refer to a letter from 
Mr. A. P. Trotter, and also to an article by assistant 
engineer Mr. D. Weaver, U.S.N., published in your 
issues of November 8th 1884, and March 21st, 1885, 
respectively, I think he will admit that efficiency is 
not altogether imaginary. 

At a recent installation, through neglecting this im- 
portant consideration, a 12 H.P. engine had to be fixed 
where an 8 H.P. engine should have given ample 
power, and the saving thereby entailed, in power alone, 
would have covered many renewals of the more effi- 
cient lamps; while the reduction in cost of plant would 
have been considerable and a clear gain in point of 
economy. 

I can only conclude that Major Flood Page wrote his 
letter hurriedly, or that he intended his latter words to 
be taken in a qualified sense. 

A. R. Margary. 


Brixton, 8.W., October 21st, 1885, 


Magnet Steel. 


Steel made by Messrs. Charrieré Allevard, Isére, is 
largely employed in the manufacture of permanent 
magnets. 

M. A. Piat, of Paris, uses this steel for the magnets 
made by him on Clemandot’s system. The steel is 
compressed about 15 per cent. of its original volume, 
and when tempered and magnetised, retains its mag- 
netism with great tenacity, and is capable of sustaining 
twenty times its own weight. M. Piat doubtless, on 
application, would furnish “ Magnet” with further 


particulars. 
Henry C. Elliot. 
Naples, October 19th, 1885. 


In answer to the letter of your correspondent 
‘** Magnet,” in your issue of the 10th inst., the best 
kind of steel known up to this day is “ Pengeot frere’s 
‘Lion’ magnet steel.” This firm, since years, is fur- 
nishing ever increasing quantities of magnets for 
telephones, telegraphic apparatus, magneto calls, rail- 
way signals, &c. Pengeot’s magnets have also been 
adopted definitively in the construction of magneto 
machines for lighting war ships, lighthouses, &c. 

(These magnets were used in the trials at South 
Foreland in Meriten’s magneto machines as the best.) 

I have personally used this steel to a certain extent, 
and could never find better results with any other 
make. 

Hoping this information may be of some use to your 
correspondent. 

A, F., Electrician. 


Valentigney, October 12th, 1885. 


Reis’s Telephones. 


Allow me a last word to Prof. Silvanus P. Thompson, 
with whom I quite agree that “abuse ” is no argument, 
but who has done nothing but abuse me ever since I 
politely requested him to reconsider his translation of 
“die Tonsprache selbst” into “the very tones of 
speech” which I maintain is incorrect, whether Reis 
knew anything about music or not; but which word a 
man like he could not have used without having 
“ music ” or “song,” or something like a musical com- 
position in his mind. It was perfectly clear to me 
that the mistake was quite excusable in an English 
student who had studied in Germany but, probably, 
not long enough to pick up all the idioms of the 
language. This it was which emboldened me to broach 
the question in your valuable journal, especially as I 
found Prof. Silvanus P. Thompson was writing largely 
on the subject and probably leading a large section of 
the profession into an erroneous channel. 

Prof. Silvanus P. Thompson has ever since begged 
the question (this is not meant for a quotation), and 
replied with abuse of almost every sort. 

Latterly, in consequence of his arrogant replies, I 
further informed him and the readers of your valuable 
journal that I was old enough to recollect Dr. Reis’s 
instrument spoken of as “ LAUTE VON SICH GEBEND” 
(with the D), i.e, giving off sounds it could reproduce 
laughter, coughing, whistling, &c. F 

Prof. Silvanus P. Thompson was not German scholar 
enough to discern that the German was written in con- 
text with the English and makes a great mess, literary 
fraud and what else of it. It is no concern of mine 
whether Reis applied his title rightly or wrongly. As 
Prof. Silvanus P. Thompson declines accepting my 
correction and insists in his misleading writings I have 
done with him, but I, in my turn, decline accepting 
his correcting my German, of which, as you will have 
seen, he has made an unfortunate jumble. ie 


20th October, 1885. 
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